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Purpose and Definition 


This report provides a comprehensive review of the U.S. Army's role 
in the Biological Warfare (BW) program so that Congress and other govern- 
ment officials can assess accurately BW issues which are being raised 
continually. The report is limited to the BW technical program and 
the policies and gov@rnmental controls which guided the program. 

The acronym BW will be used throughout to 8 biological wea- 
pons and defense programs. It also encompasses the terms "bacteriological" 
and "bacterial" which were used interchangeably ín the early periods. 

BW is defined as the use of microorganisms ("germs"), such as bacteria, 
fungi, viruses, rickettsiae, and substances (toxins) derived from living 
organisms (as distinguished from synthetic chemicals used as gases or 
poísons) to produce death or disease in humans, animals, or plants. 

For BW purposes, the most effective and efficient route of entry of 
disease microorganisms into the human and animal body is normally by 
breathing into the lungs. For plants deposition on externa] surfaces 


is usually sufficient to cause infection. 
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Preface 


In preparing a comprehensive review of the Army BW programs, it is 
crucial that the activities be portrayed in the context of the times and 
circumstances in which they occurred. For thís reason, the events have 
been related to the appropriate period of national security activity. It 
has been difficult, at times, to provide finite data as some of the de- 
tailed working papers have since been destroyed; however, much data is 
available and every attempt has been made to use primary documents or 
the most credible derivative data. 


The policy of the United States regarding biological warfare between 
1941 and 1969 was to first deter its use against the United States and 
its forces, and secondly to retaliate 1f deterrence failed. Fundamental 
to the development of a deterrent strategy was the need for a thorough 
Study and analysis of our vulnerability to both an overt and covert 
attack while concomitantly examining the full range of retaliatory options. 
Recognition by American scientists of the potential of BW and concern 
about the United States lack of preparedness prompted the start of the 
U.S. program in World War II. From its inception, the program was 
characterized by continuing in-depth review and participation by the 
most eminent seientists, medical consultants, industrial experts, and 
government officials. 


As a result of President Nixon's ban on BW weapons in November 1969 
we have destroyed our limited BW weapon stocks. Because a potential 
BW threat still exists, the U.S. still maintains a defensive BW program 
in accordance with the 1969 Presidential policy statement. This program 
seeks to develop effective warning and detection devices, protective 
clothing and equipment and continues to assess the vulnerability of the 
U.S. and its forces to enemy BW attack. The problems of biological 
defense are greater today than at any time in the past because of the 
technological advances in the biological sciences. 
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Chapter 1 


Introductory Survey of Unitec States Army Biological Warfare Programs (U) 


World War II 
In the fall of 1941, opinions differed on the potential effec.*v. ess 
of BW. Sufficient doubt existed go that reasonable prudence required that 
a serious evaluation be made as to the dangers of a possible attack. 


Secretary of War Henry L. Stimson therefore requested the National Academy 


of Sciences to appoint a committee to make a complete survey of the BW 
situation (two months prior to the attack on Pearl Harbor). After 

careful study, the committee concluded in February 1942 that BW was feasible ar. 
urged that Kopropriute Steps be taken to reduce U.S. vulnerability to BW 
attack. Secretary Stimson then recommended to President Roosevelt the 
establishment of a civilian agency for this purpose. With approval by the 
President, the War Reserve Service (WRS) was formed in August of 1942 with 
George W. Merck of the Merck Company, a pharmaceutical firm, as Director. 

WRS was attached to the Federal Security Agency and served as a coordinating 
agency using the resources of existing government and private institutions 

to carry out the BW program. Scientific advice was received from a committee 
of prominent scientists set up by the National Academy of Sciences and the 
National Research Council. An exchange of information was also inaugurated 
with the United Kingdom and Canada. 

The first task undertaken by WRS was the development of defensive 
measures against possible BW attack. Its major achievement was the 
organization of a research and development program (R&D now referred to in the 
Department of Defense as research, development, test and evaluation, BDT) 
to extend the paucity of knowledge about BW. It was concluded that significant 
knowiedge could not be gotten without larger scale developmental operations. 
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Therefore, in November 1942, WRS requested the Chemical Warfare Service 
(cus) of the Army (redesignated the Chemical Corps in 1946) to prepare 
to assume responsibility for a larger scale research and development progran, 
including construction and operation of laboratories and pilot plants. 
Up until this time the Army had only been involved in the coordinating 
Committee activities of the WRS. The Army chose Camp Detrick, Frederick, 
Maryland, a small National Guard Airfield, as the site for new facilities 
and construction started in April 1943. WRS turned over to the Army 
CWS all operational projects but continued to exercíse general supervision 
over the entire BW program. 

The Office of Strategic Services alerted the Joint Chiefs of Staff 
in December 1943 to indications that the Germans might be planning to use 
BW. The BW program was accordingly stepped up and, in June 1944, the 
complete program was transferred by direction of the President to the War 
Department. At the direction of the 3 of War, the Chemical War- 
fare Service was made responsible for work on BW agents, for BW intelligence, 
and for BW defense. The Army Surgeon General was directed to cooperate with 
the CWS on matters of BW defense. The program continued as a joint effort 
with Navy and other Federal department participation. The R&D program 
was greatly accelerated with the addicion of field testing facilities and 
a production plant. When the War Department assumed full responsibility, 
Secretary Stimson appointed Mr. Merck as a special consultant on BW. 
He also established the United States BW Committee in October 1944 wich 
Mr. Merck as Chairman and with senior representatives from the military 


services. 
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At ita peak, the Special ?rciects Division of the Army CWS, which 
was the main element for carrying out the program, had 3,900 personnel, 
of which 2,800 were Arme, nearly 1,000 Navy, and the remaining 100 
civilian. The work was carried out at four installations: Camp Detrick 
was the parent research and pilot plaat center; field testing facilities 
were set up in the summer of 1943 In Mississippi, another field testing 
area was established in Utah in 1944; and a production plant was constructed 
in Indiana in 1944. All work was conducted under the strictest secrecy . 
In addition to the coordination with the United Kingdom and Canada, a joint 
program was undertaken by an American-Canadian team to develop defensar 


against rinderpest disease of cattle. 


During World War II, the policy of BW use implicity paralleled the 
policy for Chemical Warfare (CW); that is, retaliation T While the 
United States had not ratified the Geneva Cas Protocol of 1925 which 
prohibited CW and BW, President Roosevelt and Prime Minister Churchill 


announced this policy in unilateral statements in the spring of 1942. 


End of World War II 
At the end of World War II, the construction activities and the testing 
Programs vere terminated and the remainder of the activities gradually phased 
down to a resesrch status. The production plant, Vigo Ordnance Works, TE 
structed at Terre Haute, indiana to provide a retaliatory capabilitv using 
aerial bombs, ceased operation before infectious BW agents product Loa begar. 
Only a witless sizulant biological agent (Bacillus globigii or BG) was 


Produced. The project was terminated and the plant was subseqsezrrly sold to 
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the Charles A. Pfizer and Company for commercial use. 

By the end of World War II, a wide variety of disease agents effective 
against man, animals, and plants had been studied and limited field testing 
conducted. Extensive work on safety measures to perform BW research and 
development had been necessary 88 ho comprehensive procedures, methodo- 
logies or equipment had been available at the stert. Even so, infections 
occurred. These were later reported publicly in the extensive War Depert- 
ment press release on BW in January 1946. The release was the first 
notification to the nation and the world of United States work in BW. It 
reported, in part, that: 

"In all work on biological warfare carried on in the United 
States, extreme care was taken to protect the participating 
personnel from infection. Many new techniques were devised to 
prevent infection and proved highly successful. Hospitals and 
dispensaries were maintained at all installations, staffed with 
both Army and Navy personnel and were equipped to treat accidental 
infections. As the result of the extraordinary precautions taken, 
there occurred only sixty cases of proven infection caused by 
accidental exposure to virulent biological warfare agents which 
required treatment. Fifty-two of these recovered completely; of 
the eight cases remaining, all are recovering satisfactorily. 
There were, in addition to the sixty proven cases, 159 accidental 
exposures to agents of unknown concentrations. All but one of 
these received prompt treatment and did not develop any infection. 
Jn one instance, the individual did not report exposure, developed 
tae disease, but recovered after treatment." 

Although remarkable achievements were made, the potential of BW had by 
no means been completely measured; and Mr. Merck in his final report to the 
Secretary of War recommended that the program be continued on a sufficient 
scale to provide an adequate defense. A summary of accomplishments stated 


in the report are shown at Annex A. 
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Chapter 2 


Research and Planning Years After World War II (1946-49) (U) 


Responsibility end Authority 

When World War II ended, the CWS had as its major mission preparedness 
for CW and BW in the context of a policy of retaliation only. The BW 
program of the Chemical Corps was jg Ife anaually to Congress along with 
other Army programs. During the hearings in 1946 before the Subcommittee 
of.the Committee on Appropriations, House of Representatives, on the Military 
Establishment Appropriations Bill for 1947, the Chief Chemical Officer 
discussed the BW program including the accomplishments applicable to public 
health and welfare and the potential effects of biological warfare. In the 
1947 hearings to the same subcommittee, a question vas raised as to why the 
Chemical Corps should be retained as a separate branch of the Army. General 
Waitt defended its retention on the basis of its past contributions and the 
future need for its technical military expertise. This issue was seriously 
debated in the Army at that time and was resolved in favor of continuing 
the separate Army Chemical Corps. A summary of the extent to which Congress 
was aware of the BW program is at Annex B. 

With the establishment of the Office of the Secretary of Defense (OSD) 
in 1947, overall technical direction of the BW R&D program was vested in 
the "Research and Development Board" of OSD which was constituted at the 
same time. The Board had a Committee on Chemical and Biological Warfare 
which carried out this fesponeibifity: The Committee consisted of a full- 
time three man executive staff and eminent consultant members from science, 


industry and government. 
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The authority channel of management control was from the Secretary of 
Defense through the War Department (renamed the Department of the Army) to 
the Chief Chemical Officer and on to Camp Detrick. Military command at 
Camp Detrick was limited to administration of the installation service and 
support activities; direction of the technical program in the laboratories 
was the assigned responsibility of the Technical Director. Both the Commanding 
Officer and Technical Director were under the Chíef Chemical Officer. 

Scope of BW Program 

The BW work was primarily confined to Camp Detrick with a small number 
of contracts in universities and industry. Activities were concentrated on 
BW agent research and defensive aspects; some applied research on dissemination 
devices; the collation and digestion of the large scale R&D effort carried 
out during World War II; and the formation of sound research and development 
program frameworks. The research and development program is discussed in more 
detail in Annex C. 

In response to concerns about the vulnerability of the United States to 
covert attack, the Research and Development Board, OSD, requested its Committee 
on BW to consider the implications of BW ins abotage in extension of a study 
by a Special "Ad Hoc Panel on Sabotage." In October 1948, the Committee sub- 
mitted a "Report on Special BW Operations" concluding that: BW was well | 
adapted to subversive use; U.S. was particularly susceptible to attack by 
BW operations which presented a grave danger, and. the current BW R&D program 
did not meet the requirements to defend against subversive BW operations. 

The Committee provided a blueprint on goals, objectives, organization, 
and examples of projects. One of their defensive project examples was conduct 


of vulnerability tests on " . . test ventilating systems, subway systems, 
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and water supply systems with innocuous organisms . . .". Their recommend- 
ations were subsequently approved and became the genesis of open air 
vulnerability tests and covert R&D programs conducted by the Army, some 
of which were in support of the Central Intelligence Agency (CIA). As a 
result of the study recommendation a Special Operations (SO) Division was 
established at Camp Detrick, MD in May 1949. 

While most of the BW R&D program concentrated on the antipersonnel 
aspects of BW, there are also smaller programs in antianimal and anticrop 
BW as outgrowths of the World War II effort. The antianimal program was 
closely linked to the antipersonnel Drogba since certain díseases produced 
effects in humans and animals, and the scientific disciplines involved are 
identical or very similar. The anticrop R&D program differed significantly 
in that agricultural sceintific disciplines were required. Additionally, 
the anticrop program at Camp Detrick also included R&D on chemical substances 
which could be used against plants for either defoliation or crop destruction. 
The latter was considered CW but was performed at Camp Detrick as a matter of 
scientific economy. As with the antipersonnel R&D programs, the antianimal 
and anticrop activities were heavily research ériónted aur ine this period. 

From the end of World War II until 1950, no production was carried out 
for purpose of operational readiness and πο facilities were available for 
such work. Laboratory scale research and pilot plant development proceeded 
as a natural extension of the research programs. New facilities for pathogenic 
BW agent pilot plant production were also planned during this period. (Annex 
C and D. 

Testing 
At the end of World War II, all the field test sites with the exception 


of Dugway Proving Ground, were abandoned and the primitive Granite Peak BW 
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test site at Dugway Proving Ground, Utah was inactivated. Pathogenic agent 
testing at Camp Detrick was confined to closed laboratory size chambers and 
was directly related to agent evaluation and medical defensive aspects. In 
this period, no control experimentation on humans had yet been conducted 
at Camp Detrick even though such experimentation was an acceptable practice 
in the development of vaccines within the U.S. medical community. Small 
scale outdoor testing with two biological simulants (BG, a spore forming 
microorganism; Serratia marcescens, a vegetative organism commonly referred 
to as SM) and inert material such as talc, were conducted at Camp Detrick. 
These materials were considered to be totally η: by scientific and 
medical experts. In 1949, construction of an enclosed one million liter 
test sphere (the largest in the world) was built at Camp Detrick and BW 
explosive munition tests with pathogens were started. 

The first open air sea tests with biological sim lants were conducted 
in 1950 aboard U.S. naval ships in the Atlantic Ocean off Norfolk, VA. 
Simulant clouds were released to envelop ships so as to assess their vulner- 
ability and to test prototype BW electronic detection devices. Annex E 
provides a chronological listing of the open air tests conducted and Annex 
F discusses some of the tests which have appeared in the news recently. 

Open air testing of infectious biological agents was considered | 
essential to an ultimate understanding of BW potentialities because of 
the many unknown factors affecting the degradation of microorganisms in 
the atmosphere. However, the primitive test experience in World War II, 


revealed that too little was known on how to assure absolute control of 


infectious organisms in the open air froma safety and environmental 
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standpoint. Safety and medical aspects in BW R&D as well as testing were 
always of overwhelming concern; and adequate safety procedures and controls 
had to be operative prior to the initiation of any new R&D BW projects. 
Annex G — ίνα the BW safety program. 
Support to Other Government Agencies 
In addition to its internal BW technical work, the Army provided what 

was tantamount to "contract services," to other military services and 
government agencies since ít had the most comprehensive and largest BW 
program. From its formation, the mission of SO Division was to carry out 
research on potential methods of enemy covert BW attack and also to assess 
the BW implications of the growing concern about sabotage in the cold war. 
Activities of SO Division in support of CIA were investigated and 

888 in the 1975 Report of the Hearings in September 

1975 before the Senate Select Committee, chaired by Senator Church, to 
study Governmental Operations with Respect to Intelligence Activities and, 
therefore, will not be discussed in detail in this report. 

Program and Policy Reviews 
The military significance of BW and the need for a BW program were 

constantly reviewed at the highest levels of OSD between 1948 and 1950. 
In July 1948, a comparative study of BW, CW and .radiological warfare (RW), 
was made by the Research and Development ge at the request of the Joint 
Chiefs of Staff (JCS). Subsequent studies were made periodically to evaluate 
comparative military aspects, time to 8 lieh R&D, system costs and 


technical feasibility. In March 1949, the Secretary of Defense 
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established a committee to report on the status of the BW program. 
The committee report in July 1949 indicated that the U.S. BW defense 
posture needed improvement. 

The general United States policy for use of CBR warfare, i.e., 
only in retaliation against its use by an enemy, was reevaluated at 


the highest military and civilian levels in 1949. This culminated in 


February 1950 when the President approved continuation of the retaliation 
only policy. 

In October 1949, at the direction of the Secretary of Defense, the 
Research and Development Board established an Ad Hoc Committee on CBR 
Warfare to investigate all the technical and strategic aspects of the 
subject. 

In June 1950, after extensive research, the Committee submitted a 
report recommending changes in CBR weapons policy, establishment of a 
BW production facility, that field tests of BW agents: and munttions be 


conducted,and all aspects of BW research programs be expanded. 
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Chapter 3 


Expansion of the BW Program During the Korean War (1950-53) 


Attainment of BW Retaliatory Capability 


At the onset of the Korean War on 25 June 1950, the report of the 
Ad Hoc Committee on CBR Warfare was under review by the Secretary of 
Defense. The Korean War spurred efforts to again develop a BW retaliatory 
capability based on the ominous threat of USSR ας but there 
was reluctance to publicize the program. | 

On 27 October 1950, the Secretary of Defense formally approved all 
of the Ad Hoc Committee on CBR Warfare recommendations except one relative 
to changing U.S. BW retaliatory policy, and directed their implementation. 
τιά U.S. Army Chemical Corps assumed prime responsibility for carrying 
out the Committee recommendations. The Army was authorized to construct 
, a BW production facility at Pine Bluff Arsenal (PBA, near Pine Bluff 
Arkansas). Design of the facility was accelerated and ground was broken 
in February 1951. 

The first limited BW retaliatory capability was achieved in 1951 
when an anticrop bomb was developed, tested and placed in production for 
the Air Force. Anticrop Agent production sites were carefully selected 
for safety with the coordination and approval of the v. s. Department of 
Agriculture. | | 

| Expanded Program 

The BW test program was also accelerated ín this period. (Annex E). 
In late 1949, vulnerability tests with simulants were started in response 
to the Report on Special BW Operations whích pointed out the U.S. suscep- 


tibility to covert BW attack. The first large area vulnerability test 
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was conducted dn San Francisco Bay in September 1950 using the simulants 
BG, 'SM and fluorescent particles. (Annex E). Small scale pathogenic 
field testing at Dugway Proving Ground was resumed in 1950 after a five 
year lapse and expanded in 1951. (Annexes H and I). The first anti- 
animal BW test was conducted in July 1951 at Eglin Air Force Base, Florida. 
In 1954, the antíanimal BW program vas discontinued because it was con- 
‘cluded that it lacked military worth. This is covered in more detail in 
Annex C. | 

In September 1951, the JCS assigned priorities to the Army for the 
development of specific BW agents. Also, the state of CBR readiness was 
reviewed by the Secretary of Defense in November 1951 with the conclusion 
that a higher degree of readiness and more manpower was required in the 
development of CW and BW munitions. A directive to improve CBR readiness 
was issued to all elements of the Defense Department on 21 December 1951. 

In early 1952, the Pine Bluff Arsenal BW antipersonnel agent plant 
was 40 percent complete (Annex D) and the total cost was estimated at 
$69 million. Production was scheduled for October 1952 but did not begin 
until December 1953. Production readiness to meet estimated requirements 
was achieved in the spring of 1954. The final total cost of the plant 
was $90 million. 

Major research facilities to support the expanded BW R&D program 
were constructed at Camp Detrick and in 1953 over $10 million worth of 
laboratory and pilot plant facilities were completed. 

With the expansion of the BW retaliatory program, there was also 
an increase in the defensive work, e.g., tbe research program in protection 


against BW was almost doubled in 1952. Much data were developed in 
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personnel protection, decontamination, and immunization. Ear ly detection 
research was started but progress was also because of the complexity of 
the technical problem. 

The preceding acceleration actions during the Korean War were, in 
part, caused by the concerns of the field commanders. They became very 
apprehensive over the possibility of the enemy initiating CW and/or BW 
because of the intensive propaganda campaign accusing the U.S. of using 
BW. It was recommended that the United Nations Forces should maintain 
retaliatory capabilities and defensive preparedness in CW and BW. 

Readiness 

In response to the December 1951 DOD Directive to improve CBR readiness, 
the Secretary of the Army established a committee to evaluate Army efforts 
in CW and BW. The resulting report indicated a need to improve management 
of the CW and BW effort by reorganizing to separate BW and CW elements on 
a vertical basis. The report was reviewed by a panel of General Officers. 
The panel supported the basic thrust of the Committee and proposed 
"Contractor operation" of the BW program with a small government management 
staff for supervision, paralleling the AEC management approach. As a 
result, an Assistant Chief Chemical Officer for BW was appointed in the 
early fall of 1953 and the BW elements of the Chemical Corps were 
consolidated under him in October 1953. This action was a preparatory 
measure prior to signing a contract with a large commercial chemical firm. 
In late December 1953, while final negotiations were in progress with 
representatives of the contractor, the firm advised that they no longer 
wanted to contract operate the program and withdrew from further partici- 
pation. The BW program was then continued, as reorganized, with government 


personnel. 
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In June 1953, a month before the Korean War ended, The Secretary 
of Defense, expressed concern over the state of CBR readiness and stated 
that each Service, singly or in combination, should be prepared to 
employ CBR weapons when directed. After a review of the Services' 
capabilities, ít was concluded that BW capabilities were, indeed, limited 
for a variety of reasons but primarily by knowledge gaps in the 


biological sciences. 
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Chapter 4 
Cold War Years - Reorganization of Weapons and Defense Programs 


(1954-1958) (U) 


Continuation of Technical Programs 
As previously described, by the end of the Korean War in July 1953, 


construction of the BW production plant at Pine Bluff Arsenal (PBA), was 
nearing completion. Production of hardware for antipersonnel BW agent 
cluster bombs began early in 1953 and by the end of the year had been 
delivered to PBA for filling to support Air Force requirements. In 
December, the plant entered the shakedown test phase with pathogenic 
organisms. It became operational in the spring of 1954 with the first 
production of Brucella suis (the causative agent of undulant fever). 


Large scale production of the lethal agent Pastuerella tularensis 


(tularemia) began a year later. 

The growth of BW R&D capabilities continued at Fort Detrick. Between 
August 1954 and July 1958, an additional $15.6 million worth of laboratory 
construction was completed. Safety continued to be of major concern, 
particularly where shipment of larger quantities of BW agent were contemplated. 
(Annex J). In January 1955, and continuing until December 1958, the vaccine 
research program at Fort Detrick was supplemented by a major contractual 
effort at Ohio State University Research Foundation. The program included 
the use of human volunteers. (Annex K). 

Policy Revision 

A chorouati review of the basic U.S. policy of "retaliation-only" with 

ck warfare was precipitated in May 1954 by the Chief of Staff of the 


Army. The question of CBR policy was ultimately referred to high level 
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national security advisors. Based on Soviet military doctrine expressed 
by Marshal Zhukov in a speech to the 20th CPSU Congress on 20 February 
1956, and repeated three days later by the Commander-in-Chief of the 
Soviet Navy, our national policy was realigned. The Soviet pronouncements 
clearly stated the tenet that CW and BW weapons would be used for mass 
destruction in future wars. In 1956, a revised BW/CW policy was formulated 
to the effect that the U.S. eod te prepared to use BW or CW in a general 
war to enhance military effectiveness. The decision to use BW or CW would 
be reserved for the President. 

Special Studies 

In May 1958, the JCS again reviewed the BW and CW situation at the 
request of the Secretary of Defense 8nd concluded that progress on 
offensive BW and CW was slow because of budget limitations. While the | 
Air Force has some capability, Army offensive ΒΝ systems were still under 
development. Although there was a firm military requirement for CW and 
BW defense materiel, defensive capabilities were not effective because 
of technical difficulties. 

In December 1958, a BW/CW Symposium was convened by the Defense Science 
Board at the Headquarters of the Rand Corporation. This symposium examined 
the military and political impact of BW and resulted in recommendations 
that the Secretary of Defense acquaint the JCS of the results of the symposium, 
develop weapons requirements, increase the CW and BW research effort, develop 
weapons systems use doctrines, and attempt to gain public acceptance and 


support for BW and CW weapons systems. 
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The Defense Science Board approved the conclusions and recommendations 
resulting from the symposium and forwarded them to the Director of Defense 
Research and Engineering (DDR&E). The recommendations were sent to the 
JCS with the report, and an Ad Hoc Committee on Biological and Chemical 
Warfare was established to prepare a research, development, test and 


evaluation program based on the recommendations. 


4-3 


43 


Chapter 5 
The Limited War Period - Expanded Research 


Development, Testing and Operational Readiness (1959-1962) (U) 


Program Definition and Expansion 
In mid-1959, the DDR&E briefed the Secretary of Defense on the 
potentialities of CW and BW and recommended a 5-fold expansion of the 
RDTE effort over a five year period. The Secretary of Defense sought 


advice on expanding the CW/BW weapons program and asked that employment 


doctrine be identified. He was advised that present retaliatory capabil- 


ities were out of date and needed modernization; a U.S. operational 
capability should be maintained as a deterrent; U.S. forces mst be 
capable of operating in a toxic environment; an increased RDTE program 
directed to qualitative operational requirements was needed, and the 
Service Chiefs should be requested to identify qualitative operational 
requirements. 

In late October 1959, the Chief Chemical Officer was directed by the 
Chief of Army Research and Development to prepare an expanded five year 
program. The DDR&E also revived. the Army's anticrop program which had 
been phased out in 1957 because of the decreased interest of the Air Force, 


the prime user. 


By the end of 1959, the Chemical Corps mission reached a height of 


t 


emphasis unprecedented since WWII. The military Services were submitting 


—ů ͤ6—ä4ͤ — 


requirements for BW munitions, which included dissemination means for 


artillery, missiles, drones, and other lesser weapon systems. (See Annex 


44 


C, Research and Development). To further the emphasis the Secretary 

of Defense set up a Biological and Chemical Defense Planning Board, 

to establish program priorities and objectives. The Board had eminent 
scientists, engineers, and R&D managers from industry, academia, and 
government. In the report of June 1960, the board recommended, inter alia, 
major emphasis in the BW retaliatory and defensive programs. The DDR&E 
approved the recommendations in August 1960 and the Services were directed 
to increase their funding to attain identified BW/CW objectives. The 

cold war years of possible direct nuclear confrontation (U.S. vs USSR) 

had been ameliorated by the Korean War which had been fought with conven- 
tional weapons. In about the same period, the Soviet Union was beginning 
limited harassment tactics, e.g., the closing off of highway access to 
Berlin, resulting in the Berlin airlift. The advent of limited war and 
small scale conflict evoked a need for weapons which could assist in 
controlling conflict with minimum casualties. Controlled temporary 
incapacitation, therefore, became an RDTE weapons objective, and CW and 
BW weapons offered the most promising technical possibilities. The BW 
program was then shifted to emphasize incapacitation. 

In the summer of 1960, the CW/BW national policy of "preparedness for 
use at the discretion of President" which had been revised from "retaliation 
only" in March 1958 was revalidated. Congress became interested in CBR 
disarmament at ábout the same time and the Senate Subcommittee on Disarmament 
held hearings and published a report (See Annex B). Stimulated by this 
initiative, the Department of Defense œ nducted extensive studies through 


1961, concluding that for the "time periods 1962-65 and 1965-70 no single 
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inspection procedure or combination of procedures were available that would 
offer a high level of assurance against militarily significant violation 
of BW arms limitations;" and that "there was no inspection procedure that 


would insure against clandestine use of these weapons." 


An immediate major Defense thrust of the Kennedy Administration was a 
reassessment of BW/CW. In May 1961, the Secretary of Defense asked 
that the JCS: evaluate the potentialities of BW/CW, considering all 
possible applications; prepare a costed plan for development of an adequate 
BW/CW deterrent capability. This project was Number 112 of about 150 which 
the new Defense leaders were emphasizing. The JCS, using primarily the 
August 1960 report of the Defense Biological Planning Board and an Army 
Chemical Corps special submission, sent their study to Secretary of Defense 
McNamara in early June, accepting the Board's basic findings and generally 
supported additional emphasis. The JCS estimated that the cost for obtaining 
Secretary of Defense McNamara's complete spectrum BW/CW capability was about | 
4 billion dollars. 

The Acceleration Plans 

Within OSD, the JCS study was referred to the Director of Defense 
Research and Engineering for review prior to submission to the Secretary of 
Defense. The DDRE made a finite review of the JCS recommendations. 
Overall, he strongly μα dn the JCS view that these weapons had 
great potential; however, he felt that they could be considered operational 
only in the most limited sense and that the task of measuring their impact 
accurately still had to be done. The DDR&E recommended that his office, 
in cooperation with the JCS, come up with a phased approach for achieving 
the required capabilities. 
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The Secretary of Defense accepted the JCS recommendations as modified 
by the DDRE and in July 1961; 4 DOD task group titled, "Project 112 
Working Group" was set up By the DDRE, with Joint Staff and Service 
representatives. They then prepared a comprehensive plan for execution 
which was submitted in September 1961 to DDRE. The plan laid out precise 
tasks, target dates and assigned action. The lack of adequate field 
testing was also highlighted with the recommendation that a Joint Task 
Force (similar to the nuclear testing Joint Task Force) be established 
under JCS control, which would conduct service tests. Overall, the project 
resulted in large increases in U.S. Army BW programs, since the Army 
Chemical Corps was responsible for conducting BW agent research for all 
military Services. 

Reorganization of Chemical Corps Functions 

The Army Chief Chemical Officer was notified by the Office of the Deputy 
Chief of Staff for Logistics (DCSLOG) on 14 November 1961, thet he was 
responsible for carrying out the major portion of Army Project 112 actions. 
At this juncture, the Chief Chemical Officer was under the direct jurís- 
diction of the DCSLOG with technical channels to other General and Special 
Staff elements of the Army, notably the Army Chief of Research and Development 
where the primary Army focal point for Project 112 was located. The Assistant 
Chief Chemical Officer for BW (established in 1953) was shortlived and had 
been abolished in 1954 when the new Chief Chemical Officer realigned the 
Chemical Corps to the traditional functional approach. With modest changes, 


it remained that way through 1961. 
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In 1962, the Army had a major reorganization which abolished the Chiefs 
of Technical Services to include the Chief Chemical Officer, His technical 
operating functions were integrated into the newly formed Munitions Command 
of the Army Materiel Command. Selected non-technical staff functions were 
assigned to a new office within the Office of the Deputy Chief of Staff for 
Operations (DCSOPS), with the Chief Chemical Officer as its Director, 
initially with a staff of 70. Within the Munitions Command, the BW program 
subsequently was centered at Fort Detrick which had operational control of 
BW production activities at Pine Bluff Arsenal. In 1962, BW testing was 
assigned to a separate Testing and Evaluation Command. 

Program Accomplishments 

The BW program in 1962 reflected the objectives established by Project 
112. An anticrop weapons system for the Air Force resumed in 1962 with the 
production of agent. Within the increased program, $20.1 million was approved 
for modification and expansion of the production facilities at Pine Bluff 
Arsenal. The development of vaccines for Q fever and Tularemia enabled 
development work on Q fever and tularemia to proceed to standardization as 
BW agents. $2.3 million was authorized for procurement of broad spectrum 
antibiotics for BW casualties. 

Deseret Test Center 

As a result of Project 112, the Army activated a BW/CW testing organi- 
zation in May 1962. Deseret Test Center (DTC) was established at Fort 
Douglas in Salt Lake City, Utah. It was authorized 227 military and civilian 
personnel and was jointly staffed and supported by the Army, Navy, Air 


Force, and Marine Corps. Liaison was maintained with the US Public Health 
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Service. Its mission, organization, and functions were approved by the 
Secretary of Defense. DTC.was to coordinate the requirements for, plan, 
conduct, and evaluate testing of biological (and chemical) weapons and 
defense systems. While reporting through the 8 Chief Chemical Officer 
and Army Chief of Staff, DTC had to obtain approval of the JCS for conduct 
of tests, to include materiel, personnel, and funds. In addition, review 
and approval by OSD (DDR&E) and the President (President's Scientific 
Advisory Committee (PSAC)) were required. The Secretary of the Army 

also participated since he submitted the proposed test programs to the 
Secretary of Defense on a parallel basis with the Army Chief of Staff 
submissions to the JCS. For example, on 21 August 1962, the Secretary 

of the Army provided recommendations with supporting detailed rationale 
for the DTC tests. Coupled with the Deputy Secretary of Defense approval 
of only part of the tests, these documents demonstrate the extreme care 


taken to assure the ultimate in safety, the highest level of review and 


approval, and appropriate government coordination. These reviews of proposed 


BW/CW tests focused on the need to place governmental controls on any 
experiment that could have adverse effects onthe environment; and 
precipitated a statement on national policy on 17 April 1963. This state- 
ment required that the President give prior approval for any scientific 

or technological experiments which might have protracted effects on the 
physical or biological environment. OSD implemented this policy on 30 l 
April 1963 by issuing a DOD Instruction titled, "Large Scale Scientific 

or Technological Experiments," which spelled out precise controlling 


procedures, 
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Chapter 6 
Adaptation of the BW Program to Counterinsurgencies - 


The Vietnam War Years (1963-68) (U) 


i | Technical Programs 
Σ Throughout the Vietnam War, the BW program was guided essentially by 
. the requirements delineated in Project 112. 

The overall emphasis in Defense programs during this period was on 
supporting the Vietnam War and the BW program was limited accordingly. The 
primary retaliatory BW efforts were directed toward meeting production -- 
requirements of antipersonnel and anticrop agents. Production facilities 
at Pine Bluff Arsenal were completed and between 1964 and 1967, the plant 


produced several different BW agents. Various types of BW munition hardware 


were delivered to Pine Bluff Arsenal, filled, and stored there. These 


munitions were never shipped anywhere, except for test purposes. Production 
of anticrop agent was accelerated in 1963 and continued until August 569. 
Anticrop agent cultivating methods, originally developed at Fort Detrick, 
were subsequently refined under a contract beginning in 1963. The agent 
was subsequently produced and deliveréd to Fort Detrick at the termína- 
tion of the contract in June 1966. 
Chemical Herbicides 

Based on the special scientific advisory efforts of the OSD Advanced 
Research Projects Agency to South Vietnam and supported: by special funds 
provided by them, the United States Army and Air Force were requested to 
conduct chemical herbicide spray experiments in South Vietnam. The purpose 
was to determine their operational suitability for defoliation of jungle 


vegetation to prevent ambush along key travel routes, and for destruction of 


field crops grown by the insurgents in remote areas. The technical work 
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on the herbicides and dissemination devices was done by Fort Detrick personnel 
and the US Air Force provided aircraft and pilot support. These actions were 
not BW but some confusion resulted because Fort Detrick carried out the RDTE 
activities as a part of their overall scientific program. Subsequent U.S. 
introduction of herbicides operationally in 1963 and rapid increase in their 
use until termination in 1970, resulted in North Vietnamese accusations that 
the U.S. was using CW and Even BW. The impact of these actions on the U.S. 
ban of BW in 1969 are treated in detail in Chapter 7. 
Incapacitating BW Agents 

In 1964 RDTE on enterotoxins from bacteria of the Staphylococcus group, 
which causes severe short term incapacitation (known as food or ptomaine 
poisoning), had progressed to the point where development of weapon systems 
appeared feasible. As a result, work on this potential agent was accelerated. 
Enterotoxins are not living microorganisms and are not contagious in any way. 
They are complex chemical substances produced by microorganisms which can not 
be readily synthesized chemically; and were included in the Fort Detrick BW 
program as a matter of scientific economy, much like the chemical herbicides 
were part of the BW anticrop program. Staphylococcal enterotoxins were 
particularly attractive as agents because much less enterotoxin ie seguirei 
to produce incapacitation as compared to standard CW agents. President 
Nixon's statement in November 1969 did not specifically ban biological toxins 
and extensive discussion ensued on whether to include toxins in the U.S. 
declaration. The inclusion of toxins in the ban occurred in February 1970 
and all Staphylococcal enterotoxin work stopped. The details of R&D, 
production, human volunteer testing, and field testing are in Annexes C, D, 
E and K. 

Some living microorganisms, such as Q fever and VEE, were also considered 


but were not as desirable as toxins because of the concern about possible 
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spread, the predictability of effects on the target population, and available 
knowledge about their long term effects on the environment. Other associated 
programs were also carried out and are described in the annexes listed above. 
No serious consideration was given to their use in the Vietnam War although 
hypothetical analyses were made to assess their potential. 
Defensive Programs 

Defensive BW developments in this period emphasized rapid detection 
systems, extension of available vaccines and improved therapy and prophylaxis. 
Also, a test was conducted to determine the vulnerability of personnel in 
an urban subway system to covert BW attack. A series of trials were conducted 
in three major north-south subway lines in mid-Manhattan, New York City, in 
June 1966. A harmless simulant biclogical agent (BG) was disseminated 
within the subway tubes and from the street into the subway stations. The 
simulant data when translated into equivalent covert attacks with 
pathogenic agents during peak traffic periods indicated that large numbers 
of people could be exposed to infectious doses. With the need for increasing 
money to support the U.S. Army's increased involvement in the Vietnam War 
and the mounting efforts in the United Nations (UN) to achieve some type 
of disarmament agreement in CW/BW, the funding support of Army BW programs 
gradually dropped rrom $38 million in FY 66 to $31 million in FY 69 when 


President Nixon banned U.S. BW weapons. In FY 73, when the Army biological 


defense program had stabilized, the amount had dropped to $11.8 million. 
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Chapter 7 


Disarmament and Phase Down (1969-72) (U) 


Presidential Ban of BW 

On 25 November 1969, President Nixon announced a major policy decision 
on the United States SE and biological warfare program. With respect 
to CW, he renounced the first use of lethal and incapacitating chemicals 
and he stated that he would resubmit the Geneva Protocol to the U.S. Senate 
for ratification. With regard to the BW program, President Nixon renounced 
the use of lethal bacteriological (biological) agents and weapons and all 
other methods of biological warfare, and he directed the Defense Department 
to make 8 for the disposal of existing BW weapons. He further 
stated that the U.S. would confine its biological research to defensive 
measures such as immunization and safety measures. Questions remained, how- 
ever, on whether the policy applied to biological toxins. On 14 February 
1970, a White House announcement extended the policy to biological toxins 
regardless of their means of production. 

The Presidential announcement was culminated by several major reviews 
of U.S. policy concerning chemical and biological warfare by national security 
experts. However, as indicated in Chapter 6, the origin of the policy 
change dates from criticism of U.S. application of chemical herbicides and 
riot control agents in the Vietnam War beginning in the mid-60's. In addition, 
studies of a coordinated U.S. policy on BW and CW were initiated by the Defense 
Department and the State Department in October 1963. These studies continued 
into 1965. On 5 December 1966, the General Assembly of the United Nations 


passed a resolution for all States to observe the principles of the Geneva 


7-1 


53 


Protocol of 1925. In December 1966, a recommendation was made that the 
United States should announce a policy of "no first use" of biological 
weapons but no action was taken. 
United Nations Disarmament Efforts 

International attention on chemical warfare was heightened in January 
1967 by the reported use of toxic material in the Yemen Civil War. The effec- 
tiveness of the Geneva Protocol was questioned and there was considerable debate 
at the United Nations on the necessity to develop new instruments to extend the 
Geneva Protocol. A case was made by the United Kingdom to separate BW and CW 
to facilitate disarmament progress in this area. In 1968, the Eighteen-Nation 
Committee on Disarmament (ENCD) recommended that the Secretary General appoint 
a group of experts to examine the dangers to mankind represented by employment 


of CW and BW. The group was subsequently appointed following a UN General 
Assembly resolution to this effect on 20 December 1968. They met in February, 
April and June and submitted their report to the Secretary General of the UN 
in late June 1969. In July 1969, the Secretary General accepted the report 
and urged a halt to the development, production and stockpiling of all CW and 
BW agents and proposed elimination from the stockpile. He also appealed to 
all States to accede to the Geneva Protocol and to apply its provisions to 
all chemical and biological warfare agents. In November 1969, the World 
Health Organization submitted a separate report to the UN on the health 
aspects of chemical and biological weapons. Both reports emphasized the 
unpredictability, risk in, and lack of control of BW in a major military 


employment. At the UN, there was general agreement that no new instrument 


other than the Geneva Protocol was needed to preclude the use of CB weapons 
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but that a new agreement would be needed to prohibit their development, 
production, and stockpiling. 

The UK continued to push for a separation of CW and BW and on 10 July 
1969, they submitted to the Conference of the Committee on Disarmament (CCD)* 
a draft Convention for the prohibition of the development, production and 
stockpiling of bacteriological (biological) and toxin weapons. (The UK 
draft was revised to include toxins at the suggestion of the U.S. and was 
resubmitted on 18 August 1970.) The USSR submitted a competing disarmament 
Convention encompassing CW and BW to the UN General Assembly in September 1969, 
It was in this framework of international debate that President Nixon made 
his preemptive announcement of unilateral BW disarmament by the United States. 

United States Demilitarization Program 

In preparation for the President's announcement, the Department of the 
Army in August 1969, was directed to immediately cease all production of toxins _ 
and biological agents and filling of dissemination devices. Guidelines for 
BW demilitarization plans were formulated and plans were initiated for disposal 
of all antipersonnel agents and munitions at Pine Bluff Arsenal and all anti- 
crop material at Fort Detrick, Rocky Mountain Arsenal and Beale Air Force Base. 
The plans emphasized operational safety and control, total accountability 
for all materiel, and absolute verification of destruction in the form of 
incontrovertible data. The plans were reviewed extensively by Army experts 
and by U.S. Departments of Health, Education and Welfare; Interior; Agriculture; 
the Environmental Protection Agency; and appropriate state and local 
officials. Accompanying environmental impact statements were filed with the 


President's Council on Environmental Quality. 


*On 26 Aug 1969, the Eighteen Nation Committee on Disarmament was renamed 


"The Committee on Disarmament (CD)" to reflect expansion of its membership. 
The name of the conference was changed accordingly. 
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Total destruction of DOD antipersonnel BW stocks and munitions vas 
accomplished between 10 May 1971 and 1 May 1972. The facilities at Pine 
Bluff Arsenal were completely decontaminated and turned over to the Food 
and Drug Administration to become the National Center for Toxicological 
Research. Total destruction of DOD anticrop agents and decontamination 
of facilities at the three storage points was accomplished between 19 
April 1971 and 15 February 1973. 

The offensive BW experimental program was also terminated in 1969 
with a complete inventory of all BW materiel at Fort Detrick and Dugway 
Proving Ground and destruction of all items except those essential to 
defensive BW research. The BW production facilities were decontaminated 
and assigned to the Army Health Services Command pending formal transfer 
to the National Cancer Instítute (NCI). The NCI has performed work through 
a contractor at the former biological laboratories since 1972 under an 
interim agreement; final transfer should be completed in 1977. Finally, 
BW defense program management and operations were transferred to Edgewood 
Arsenal. Details of the BW demilitarization program are contained in Annex L. 

Biological Warfare Convention and Geneva Protocol 

In March 1971, while the U.S. BW demilitarization program was in progress, 
the East and West stalemate regarding separation of BW and CW weapons was 
droken and a mutually acceptable draft convention applied to BW alone was 
submitted to the General Assembly. The convention was approved by the Assembly 
in December, signed in Washington, London, and Moscow on 10 April 1972. 
Ratification by the U.S. Senate was delayed by their consideration of the 
Geneva Protocol and the question of adding herbicides and riot control agents 
to the definition of CW agents. 

The question was resolved by President Fort in the latter part of 1974 
when the Administration renounced as a matter of policy the first use of 
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of riot control agents end herbicides in wer except under specific 
conditions of defense to save lives. The Senate approved both the 
Protocol and the Convention on 16 December 1974 and President Ford 


signed documents of ratification on 22 January 1975. 
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Chapter 8 
The Biological Defense Research Program (1973-77) 
Program Realignrient 

Since the Presider: 's ban on offensive BW in November 1969 (extended 
by the ban on biological toxins in February 1970), the Army has confined 
its BW technical program to demilitarization and to defensive development 
involving physical protection and'medical procedures. The demilitarization 
programs have been discussed in the previous chapter and elaborated in 
Annex L. | 

On 1 April 1972, Fort Detrick was transferred from the U.S. Armv Materiel 
Command (AMC) to the Office of The Surgeon General. As a result of the | 
shift in ownership of Fort Dételck: the Analytical Science Office and the 
Biological Defense Materiel Division. were transferred from Fort Detrick to 
Edgewood Arsenal, Maryland. On 1 July 1973, Fort Detrick and the U.S. Army 
Garrison was reassigned to the U.S. Army Health Services Command also under 
The Surgeon General. Civilian personnel, equipment and facilities of the 
Plant Sciences Directorate of Ft Detrick were transferred to the U.S. Depart- 
ment of Agriculture to continue the work on defense technology against crop 
disease in accordance with a PSAC recommendation. 

The U.S. Army Medical Research Institute of Infectious Diseases (USAMRIID)* 
located at Fort Detrick is the center of the Army's program on the nedical 
aspects of BW defense. The physical defense 1 is conducted by the 
Biological Defense Group, with approximately forty personnel, assicned to 
the Directorate of Development and Engineering at Edgewood Arsenal. Field 
test support of the Edgewood Arsenal effort is provided by Dugway Proving 
Ground. Under an RDTE Project (Technical Assessment of Foreign Biological 
Threat), Dugway Proving Ground has the mission of examining the U.S. and 


its Armed Forces' vulnerability to biological attack. This function is 


*Approximately 461 assigned personnel. 
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assigred to a total of seven analysts in the Studies Division who examine 
avallable intelligence reports, current laboratory research, and results of 
vulnerability testing Eh ad overall assessment of these activities. 
Vulnerabii‘ty assessments normally irvolve study and evaluation rat. e. zhan 
laboratory R&D; however, simulant tests may be conducted when additional 
basic dace is required. 

Funding for the total RDTE effort has varied from $10.2 million in 
FY 73 to $14.4 million in FY 76. Most of the funds (approximately 652 
of $14.1 million in FY 77) have been applied to The Surgeon General's 
medical defense programs. 

Physical Defense Program 

The Biological Defense Group has responsibility for basic research and 
development of biological detection and alarm devices, development of high 
volume aerosol sampling and collection equipment, as well as development 
and evaluation of devices, systems, methods, and protocols for physical 
protection and decontamination. The major thrust of the ZE? defense 
program during the 1972 to 1976 time frame has been towards the end item 


development of a Biological Detection and Warning System for the field Aray. 


The current program for basic research on biological detection has 
emphasized studies on remote detection concepts. This research has 
consisted of theoretical analyses of the feasibility for detecting Kietos 
biological aerosol clouds in the atmosphere area scanning methods. No 
experimental studies have yet been conducted. 

the Vardusre development program was accompanied and supported bv zn 


active program of system analysis to provide a logical basis for the 
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establishment cf performance characteristics for the proposed systems. 
Studies included threat analysis, target analysis, field alarm array studies 
and the impact of detector arrays on casualty reduction, system logic 
studies, aid related concept of use studies leading to a better definition 
of — requirements. Coupled with the detector development was the 
parallel development of a large volume field sampler which would be 
.triggered by an alarm to collect a sample. 


Exploratory development of biological agent decontamination continued 


throughout the 1972-77 period. A contract package was prepared for the 


exploratory development of a decontamination system for biological contaminated 
personnel, equipment, and enclosures. This would be a four year technical 
effort planned for FY77 through FY80. | 
| Basic research in this area is directed at evaluating the concept of 
decontaminating microbiological aerosols with a counter-aerosol of a chemical 
disinfectant such as lactic acid. 

In the area of physical protection, peripheral leakage tests on 
two new mask Gebote ues will be completed, and evaluation of the leakage 
characteristics and performance of individual and collective protection 
equipment under development for the Army vill be continued. 

Medical Research Program 

The objective of the medical research program is the development of an 
effective, integrated medical defense against biological weapons and highly 
infectious aane: New and classical *echniques in virology, immunology, 
and pathology are SE develop methods for the early diagnosis, 
prevention and/or treatment of biological agent casualties, and rapid 
laboratory identification of BW agents as well as other extremely infectious 
diseases of importance in military operations. A major effort of research 
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is the development, production and stockpiliag of vaccines that can be used 
by US military troops deployed anywhere in the world against known and 
potential BW agents. The only national resource for vaccine development 
of any magnitude for the US Armed Services, Merrill National Laboratories, 
is utilized for mass production of tandidate vaccines. This multifaceted” 
program utilizes the most efficient methods and technology for prevention 
and treatment, aerosol immunization, diagnosis, and vaccine production for 


BW agents and other militarily important highly infectious diseases. 
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FOP RELEASE AT 7:30 P.., EST. JANUARY 3, 1946 


. REPORT PO THE SECRETARY OF WAR BY MR. GEORGE W. MERCK, 
SPECIAL CONSULTANT FOR BIOLOGICAL WARFARE 


Note to the Editors: Intelligence reports of investigation conducted dy 
Military Intelligerce agencies in Japan after the occupation and received 
there after Mr. Merck had prepared his report to the Secrevary of War show 
that Japan had made definite progress in biological warfare. From these 
investigátions it is known that the Japanese Army fostered offensive de- 
velopments in this field from 1936 until as late as 1945. 


Intensive efforts were expanded by Japanese militery men toward 
forging biological agents into practical weapons of offensive warfare, 
Modifications o? various weapons developed through research in their 
laboratories were fieldtested at Army proving grounds where field experi- 
ments were also conducted in the use of bacteria for purposes of sabotage. 
These efforts were pursued with energy and ingenuity. While definite 
progress was made, the Japanese had not at the time the war ended reached 
a position whereby these offensive projects could have been placed ia 
operational use. : 


There is no evidence that the enemy ever. resorted to this means of 
warfare. Whether the Japanese Army could have verfected these weapons in 
time and would have eventually used them had tne war continued is of course 
not known. However, defenses against biological warfare were the subject 
of an active research and development program in this country. 


This report sets forth the combined efforts of Anerican scientists and 
industry working with the armed forces and ín cooperation with similar 
agencies in the United Kingdom and Canada to ατα ας defenses to enemy 
attacks by biological warfare. 


While the military developments cannot be disclosed in the interest of 
national security the research curt.:cuted sigmiricant xnowleGge νο wuat 
was elready known concerning the ccnvrcl of diseases affecting humans, 
animals and plents. Arrangements have been maie whereby this information 
of value to humanity as a whole will te verte avez labile to the public from 
those sources resocnsibie for the werk. “This will be acccmpiisned through 
reports before scientific vodies, tu.clication ir selantific journals and 
other means by wnicn aavances ir sclence end medicine are cissemirated in 
peacetime. 


65 


pear Mr. Secretary: 


The miiizc^y Stoergz260 7. > Xil in vas Lans net only on the 

3 b 7 
weapors vnich Lt actuatly bn 5o Desy on tho enemy but also on ihe 
thoroughness with whicu tne naricn prepares fcr all eventualities. “his 


des ic milii9rv doctrine was followed by the United States in weging v.i 
against the Axis. 


A type of warfare that mizht have been employed in World War II - a 
potential avenue of attack by our enemies vas biological warfare. 
Biological warfare may de defined as tne use of bacteria, fungi, viruses, 
rickettsies, and tcxic agents from living crganisms (es distinguished 
from synthetic chemicals used as gases o^ poiscn) to produce death or 
disease in men, snimals, or plants. This type of werfare was not unknown 
in World War I, although it was employed only on a very limited scale. 
There is incontrovertible evidence, for example, that in 1915 German scents 
inoculsted hcrses ard cattle leaving United States ports for shipment to 
the Allies with dGisease-proGucing bacteria. 


In the years between World War I and World War II a general interest 
in the possibilities of biological warfare was maintained by scientists 
end military men in many countries, and many came to believe that “hs 
type of warfare was possible or even probable in the future. As tne 
inter-wer period drew tc a close, opinion in the United States as to the 
possibility of biological warfare was by no means united, but coron rrudcrce 
dictated to those responsible for the nation's defense that they give 
serious ccnsideretion to tne possible dangers in this field. The counsei 
of those alert to the possible danger was formally brought to the attention 
of the War Department in the fall of 1941, whereupon Secretary Stimson 
promptly requested the National 4cademy of Sciences to appoint a ccmmittee 
to make a complete survey of the current situation and of future pos- 
sibilities. 


After careful study, this committee - known as the WBC committee - 
drew the conclusion in its report of February 1942 that biological var? are 
was distinctly feasible and urged that appropriate steps be taken fcr 
defense against its use. The report stated in part: 


"The value of biclogical warfere will 

be a debatetle question until it has 

been cleariy proven or disprcven by ex- 
perience. The wide assumption is that 

any method which appears to offer advantages 
to a nation at war wili be vigorously 
employed by that nation. luere is cuv one 
logical course to pursue, rarely, tc study 
the possibilities of such warfare from 
every angle, make every preperation for 
reducing its effectiveness, and thereby 
reduce the likelihc-3 of its use." 
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With these conclusicrs refore nis. Secretary Stimson recommended to 
President Roosevelt the establishncont of e civilian agency to take fuli 
charge of all ssvects of Δ... War ασ. Upen tae approval cf the 
President, the War Research Service with Dr. George W. Merck as Director 
was organized in the summer cof 1942 anë was attached to the Federal 
Security A;:ucy. In tne interests of c?ficiency, economy, and secre y 

War Research Service remained 2 small crgenization. It served primarily 

as a coordinating agency anc drew on the facilities, personnel, and ex- 
perience already existing in tne Government and private institutions. Its 
recommendations were implemented by orders end directives issued by the 
various branches of the Armed Services, particularly the Medical Services 
of the Army end the Navy and the Chemical Warfare Service of the Army. Ap- 
propriate liaison was maintained with the Armed Services, the U.S. Public 
Health Service, the Department of Agriculture, and the Department of the 
Interior. intelligence was obtained from the Army, the Office of Naval 
Intelligence; and public relations matters were handled in cooperation 

with the Bureau of Public Relations of the War Department, the Office of 
War Information, and the Office of Censorship. A Committee of prominent 
scientists -- known as the ABC Committee -- was set up by the National 
-Academy of Sciences and the National Research Council to advise War 
Research Service on its special research problems. 


The exchange of information on this subject which had been inaugurated 
some months before with the United Kingdom and Canada was continued and 
provision was made for the interchange of tiological warfare Deeg 
between the three countries. 


The first major task unsertaken by War Research Service was the de- 
velopment of defensive mecsures against possible biological warfere attack. 
Measures were taken in coooerg&tion with the Armed Services to protect 
the supply of water, food, and milk on the mainland; in Hawaii, the 
Caribbean Area, particularly the Canal Zone; and finally all overseas 
theaters. 


An extensive program for the collection of intelligence on biological ` 
warfare was established, making use of the intelligence collection agencies 
of the Armed Forces, the OSS, and the FBI, end arrangements were made to 
send specially trained intelligence officers into operational areas to 
stimulate the collection of intelligence on biological warfare. ; 


The major achievement of War Research Service, however, was the 
organization of a program of research and development to extend the 
boundaries of xnowiedge concerning the use cf pathogenic agents as a weapon 
of war and the means of protection against possible enemy use of these 
agents. Ali Known pathogenic agents were subjected to thorough study ana 
„ by scientists of the highest competence in their respective 
fields to determine the possibilities of sucn azents being used by the 
enemy. Those disease-producing agents which seemed to cffer some promise 
were assigned to various university and private research laboratories for 
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sutensive experinentacior ἐν ess ov tuair Cethel vnoeerties, means of 
5neoduction, end metiodcs Afo ος , σεν. ws drs: 
progressed, however, ii sem ere :e that exneustive investiga* ors 
of biologicsi warrare agents, their uses as weapons, and means of prc- 
tection against them could not be achieved without larger scale aevyeiop- 
mental operations. . - 


In November 19h? far Research Service reouesteó the Chemical werfar: 
Service of tne Army vo prepare to ss ibility for a larger scale 
research and development progrem involving the ccnstruction end cperetion 
of specially designed ieboratories and pilot plants. The site chosen for 
these facilities was at Carp Detrick, Frederick, Maryland, wiere con- 
struction was begun in April 1543. When these facilities were put into 
operation, research projects which had been developed under sponsorship of 
War Research Service were turned over tne Chemical, Warfare Service for 
further development at Camp Detrick. Wer Research Service continued to 
exercise general supervision over the entire field and continued to sponsor 
rTundamental research studies in universities and private institutions and 
to heip secure scientific personnel anc equipment for the Camp Detrick 
operations. 


D 


In Decenber 1942, the Office of Strategic Service revorted to the 
ócint Chiefs of Staff that there were some indications tnat the Cermans 
might be planning to use biolcgical warfare agents. While the evidence ` 
that the Germans might use such agents was inconclusive, there was con- 
siderable concrete information available from work which had been carricz 
on in the United Stetes, the United Kingdom and Canada that attack by 
biological agents was feasible. Accordingly, it was decidea in January 
1944 to stop up all work in this field, particularly in terms of che 
protection of troops against possible enemy use of these weapons, ani tc 
trensfer a large part of the responsibility for the biological warrere 
program to the War Department. The complete transfer was accomplisbei oy 
direction of the President in June 1944 when the Chémical Warfare Service 
wes made responsibie for the program in the War Department with the 
cooperation of the Office of the Surgeon General on certain imnortant 
defensive phases. Tne Navy Department continued to make important 
contributions to the program and continued to work in close coilatecration 
with the Var Lepartmenz in this field. The research and develonument 
program was greatly accelerated, although it was directed that no 
biclogicai warfare agents should te vrcduced in quantity without svteciric 
apprcval of the Secretary of War. In fact, no large stocks of these 
agents have ever been accumulated. 


Uvon essumotion of the War Department cf full responsibility i 
field, the Secretary cf War appointed the Director of War Research 5 
his Special Consu:tant on Bioicgical Warfare enl established τ * 
Bioiogical Warfare Committee, with Mr. Merck as chairman, to advise 
policy matters ard to maintain cicse iiaison with the Britisn and C 
groups concerned with biological warfare. This Committee was e 
representatives of the Chemical warfare Service, the Office of 
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Ceneral, U.S. army: Savers 27 Macseline. U.S. Nave; bureau of Ordnence, 

U.S. Navy; JJ Br M AS Teg e Sime Biwizion, War Department 
Speciel Stert; Gel eat ine Turies if Mrecegic Services. A new Comaittee -- 
designate? *-5 NIP Chez re =- wes formed by the National Acadeny of 


Sciences ari -re hetional Pesearch Council to advise the War Department 
on the scieaczi?ic aspects o? the subject. 


At the nei zht o? its development, the Special Projects Division of 
the Chemica: 5 Service of the Arny , which cerried the main 
responsibiiiz; for the program after June 1944, had a total personnel, 
nearly 39005 of which some 2300 were Army personnel, nearly 10CO Navy, and 
nearly 100 civiiian. The projects carried on by the Special Projects 
, Division at its four installations were combined operations -- with Army, 
Navy, and civilian personnel working together in the closest cooperation. 
They worked under high pressure and the strictest secrecy. Their achieve- 
ments have been most remarkable. 


The first installation, established by the Special Projects Division 
in April 1943 was the parent research and pilot plant center in Maryland; 
the second, Field testing facilities established in the summer of 1943 in 
Mississippi; the third & plant designed for the investigation of larger 
Scale production acquired early in 1944 in Indiana; and the fourth field 
testing facilities established in the summer of 1944 in Utah. Those 
installations were unique in many respects requiring, as they did, special 
designing to meet the completely new problems under investigation. The 
need for great precision and rigid safety requirements created many complex 
engineering problems. Special equipment had to be designed, constructed, 
and installed to handle processes never before exploited and on 4 scale of 
operation never before undertaken. 


While it is not possible to reveal at this time the specific agents 
on which intensive work was done at those installations, the general nature 
of the problem and the type of information that was obtained in this field 
can now be told. It should be emphasized that while the main objective in 
all these endeavors was to develop methods for defending ourselves egainst 
possible enemy use of biological warfare agents, it was necessary to in-. 
 vestigate offensive possibilities in order to learn what measures could be 
used for defense. It was equally clear that the possibility of retaliation 
in kind cculd nct be disregarded in the event such agents were used against 
us. Accordingly, the problems of offense and defense were closely inter- 
linked in ali the investigations conducted. This is implicit in the dis- 
ΚΗΘ which foliows. 


A wide variety of agents pathogenic for man, ην and plants was 
considered. zents selected for exhavstive investigation were nade 3: 
|, virulent as possible, produced in specially selected culture media and under 
optimum corditions for growth, and tested for disease producing power on 
animals or plants. Intensive investigations were conducted on many aspects 
of this fiel, including studies of ποὺ weil various organisms of hizn 
disease-producing power would retain their virulence and how long they would 
remain alive under different storage conditions; biological, physical, and 
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I CE. vrotectivo seagures, the number of Or ons-, required νο produce 
iuí.ccolon; sue eflectu.veness of antibiotics ena chemu-theranautic agents; 
1, 11% TAaCuacstion oevrlol oF various aices2es; anc tne e ect ene or 
gertau chemicels (or cosgents) when used with pathogenic agents or 

toxins in influencing their disease producing powers. From these and 
aber steaice has come much new informacton which, when published in 
£cientific Journals, will make significent contributions to the advancement 
or knowledge. Extensive studies of biological and chemicel. agents which 

ο: cht have heen’ used in attacking or erops resulted in certain dis- 
sovertes which will undoubtedly prove of great value to agriculture. 


Studies were made or methcds and mcans Ὃν which biclogicsl werfare 
agente might be employed against us. This involved not only the perfection 
of antisabotage measures -- information on which was made available to 
appropriate civilian and military authorities —- but also studies of tne 
various types of munitions that might be employed for the dicseminetion cf 

iological warfare agents. A strong intelligence program was irstituted 
which operated very effectively in all theaters of operaticn with the 
result that a thorough knowledge of German activities in this field vas also 
obtained. Similar investigations of Japanese activities (sre now being) were 
conducted. When these investigations are completed it will be possible to 
evaluate fully the work carried on in this field by our enemies. All 
evidence to date indicates that the Axis powers were behind the United 
States, the United Kingdom and Canada in their work on biological warfare. 
It is also known that after early i942 Germany obtained no information 
concerning United States activity in biologicel warfare, and that no 

sericus ieaks of information on this subject occured in this country. The 
intelligent and whole-hearted cooperation of the press and radio of the 
nation, working in conjunction with the Office of Censorship, helped very 
materially in this regard. 


In all work on biological warfare carried on in the United States, 
extreme care was taken to protect the participating personnel from in- 
fection. Many new techniques were devised to prevent infection end proved 
highly successful. Hospitals and dispensaries were maintained at ell 
installations, staffed with both Army and Navy personnel and well eauiprec 
‘to treat accidental infections. As the result of the extracrdinary 
precautions taken, there occured only sixty cases of proven infection 
caused by accidental exposure to virvient biological warfere agents which 
required treatment. Fifty-two of these recovered completely; cf the eigar 
cases remaining, all are recovering satisfactorily. There were, in 
addition to the sixty proven cases, 159 accidental exposures to agents of 
unknown concentrations. All but one of these received prompt treatment and 
did not develop eny infection. In one instance, the individual did not 
report exposure, developed the diseusc, ovt recoverea after treatzuen.. 


Obviously none of these cases were brought about intentionally, and 


were not, therefore, controlled“ experiments, but in any event certain 
valuable information was obtained From their treatment, particularly with 


A =- ó- 


70 


regard το new antibiotics, ebheuczherno2on5ic agents. and immunizing pre- 
ceaures, hien, but for these cases ne a dente] irfaction, covld 
otherwise heve oven tested only on enimels. Considering tne variety or 
highly nathogenic agents handled, the scale cf operations employed, and 
the rei latively large number of pecple involved, tne safety record o? our 
bz EE warfare progrem is truly rez. kable 


Tne activities of the United States in the field of biological warfare, 
undertaken under the good of necessity and aimed primarily toward securing 
for tnis netion and its troops in the field adequate protection against the 
possible use by our enemies of biolozical warfare agenus, were carried on 
with that teamwork which has characterizec .: uany of our efforts in war- 
time. The branches of the Army and Navy, many civilian scientists, 
university and private research institutions, and several Departments of 
the Government all worked together to the common end. This was a matter 
of great urgency, and many of the problems were unique and most compiex. 
he objective was attained; adequate defenses against a potentiaily 
dengercus method of warfare were devised, the possibility of surprise 
from this quarter was forestalled. Apart from the military objectives 
attained, however, much information of great tasting value for human 
welfare was obtained. Unique facilities were established for research 
and experimentation on pathogenic agents on a scale never before possible. 
These facilities will be of inestimable value to future military and 

civilian biological investigations. In general terms, these were some of 
the more important accomplishments of the program: 


1. Development of methods and facilities for the mass production 
of microorganisms and their products. 


2. Development of methods for the rapid and accurate detection 
of minute quantities of disease-producing agents. 


3. Significant contributions to knowledge of the control of 
airborne disease-producing agents. . 


u. Production and isolation, for the first time, of a 
crystalline bacterial toxin, which has opened the way for the preparation 
cf & more highly purified immunizing voxoid. 

5. Development and production of an effective toxoid in 
sufficient quantities to protect large scale operations should this be 
necessary. 


6. Significant contributions to knowledge concerning the development 
of immunity in hunan beings and animals against certain infectious diseases. 


T. Important advances in the treatment of certain infectious 


diseases of human beings and animais, and in the development of effective 
pretective clothing and equipment. 
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6. Development of Zei nun ei cies ion ané maintenance 
facilities „O supply the travenccr: namber of enproved strains of experi- 
mente animals ei Mig tor irvest'gavions. 


9. Applications of speciai puotcgravhic techniques to the study 
cf airborne microorganisms and the safety of laboratory procedures, 


10. Informaticn on the effects cf more then 1000 different chemical 
Agents or living plants. 


11. Studies of the pro datae and controi of certain diseases of 
plants. 


Steps are being taken to permit the release of such technical papers 
and reports by those who have been engeged in this field as may be published 
without cndengering the national security. It is important that this be 
done, for much o? the information developed in the course of this under- 
taking will ve o? great value to public health, &griculture, industry, and 
the fuidanental sciences. 


IIT 


Wnile it is true that biologicel warfare is still in the realm of 
theory rather than fact, in the sense tnat it has not actually been used 
in military overations, the findings of the United States in this field 
along with the findings of groups engaged in similer work in the United 
Fingdom and Canada have shewn that this type c? warfare cannot be discounted 
by those of this netion who are concerned with the national security. Our 
endeavors during the war prcvided means of ceranding tne nation against 

iological warfare in terms of its presently known potentialities, and 
explored means of retaliation which right have been used, had such & course 
been necessary. Although remarxable achievements can be reccrded, the 
metes and bounds of this type of warfare have by no means been completely 
measured. Work in this field, born of the necessity of war, cannot be 
ignored in time of peace; it must be continued on a sufficient scale to 
provide an adequate defense. 


It is important to note “het unlike the development of the atomic bomo 
and other secret weapons during the war, the development of agents for bio- 
lcgical warfare is possible in many countrics, large and small, witnoutr 
vast expenditures of money or the construction of huge production faciiities. 
It is clear tnat the development of biolcgical warfare could very well 
proceed in many countries, perhaps under the guise of legitimate medical 
or bacterioiogical research. 


In whatever deliberations that take place concerning the implementation 


o? & lasting peace in the world, the potentialities cf biological να. va. e 
cannot safeiy de ignored. 


respectfully yours, 


GEORGE Ww. MERCK 
Cons iran? 
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Annex : 


Cougrossioral Awareness 


World War II. The strict secrecy and urgency imposed during World 
Wax II (WWII) on the BW program prohibited public knowledge and resulted in 
oniy cursory Congressional ‘ives. However, key Congressional leaders were 
kept generally aware of the progrem through Secretary of War Stimson and his 
consultant for BW, George W. Merck. At the end of WWII, an official report 
(an unclassified version of Mr. Merck's secret report to the Secretary of 
War) was released and published. This report, entitled "Implications of 
Biological Warfare," was included in a volume of U. S. Scientific Atomic 
Energy Information transmitted to the United Nations Atomic Energy Commission 
in June 1946 by Bernard M. Baruch, the United States Representative. Con- 
commitantly, selective BW work was authorized for publication in scientific 
journals. During the period 1946 m 1972 over 1,600 scientific papers . 
by Fort Detrick scientists were published ín the open literature. 

Post World War II. During the period 1946 to 1952, information on 
the BW program was provided to members of the House Armed Services Cormittee 
ate ente Subcommittee of the House Committee on Appropriations. 
Because of the classified nature of the discussions, a number of the portions 
of the hearings are not reflected in the Congressional records. In the 
1946 nearings the Chief Chemical Officer discussed the BW program in detail 
including accomplishments applicable to public health. In the hearings 
before the Defense Subcommittee of the House Committee on Appropriations 
for 1951, Mr. George M. Mahon, Texas, Chairman, reflected the view expressed 


at times by other Congressional members when he decried the "Change of our 


policy last sec in making public cae ate Là [le of biclogical werfare 


which we ate uaveriaziac. . Ses dah Thee che Doy£zUnOent of Defense is 
now making public the amcunts of meney which we ave spenging for biological 
warfare.or that we spend money for auch purposcs ... TĪ do not see that 
any useful purpose has been served.“ 


Post Korean War. In hearings before the Defense Subcommittee of the 


House Committee on Appropriations for 1953, the record shows the need 
for an inczecsed funding level to pay for new biological laboratories that 
were scheduled to begin operations in 1953. 

With these actions and the need to justify funds for a continuing 
Army BW program, Congressional cversight was expanded to the level of 
Scrutiny afforded other military programs having security implications and 
gradually extended to the point where special Congressional BE 
comprehensive reviews were conducted starting in 1959. The House DE 
on Science and Astronautics held a two-day hearing in June 1959 on Chemical, 


Biological and Radiological Warfare Agents, chaired by Congressman Overton 


Brooks and included, among others, Congressmen John W. McCormack, Joseph 


W. Martin, and Olin E. Teague. A study on CBR Warfare and Its Disarmament ~ 


Aspects was prepared in August 1960 by the Subcommittee on Disarmament oi 
the Committee on Foreign Relations of the United States Senate. The 
Chairman was Senator Hubert H. Humphrey and includes, among others, 


Senator John F. Kennedy and Senator Frank Church. 


These specisi reviews augmented che annual Army budget justification. 
submissions and testimony to the Congress in which the Army BW. programs were 


specifically identified and were, ac times, the subject of extensive discussion. 


In nearings before the defense Subcommittee of the House Appropriations 


Cocmittee in 1959, Congressman Pocert L, 7. Sikes, Plorida, asked Secretary 
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o. Urfense McEiroy for a review of the chemical and Pw progsems boiceure 

"ches are both operating nov on a resger basis." Ou 26 March 1958, Mejor 

General William M. Creasy appeared as a witness before the aforementioned 

subcomnittee. General Creasy's testimony totals 20 pages in the Congressional 

Record and ΜΉΝ &n extensive number of areas relating το the overall 

chemi.cal and BW programs inciuding the testing program and the necessity 

to use human volunteers. Budgetary requirements, public information 

needs, security aspects, offensive and defensive BW, and other areas of 

Congressional interest are reflected in hearings before the Subcommittee 

of the House and Senate Committees on Appropriations for 1959, 1960 (H.R. 

7454), (Part 6), and 1961 (Part 6) (H.R..11998, Part 2). Certain 

congressmen also maintain a continuing awareness as a result of regional 

and personal interest. For example, Senator Charles M. Mathias has had 

general knowledge of the Fort Detrick BW programs at Frederick, Maryland 

because of its location in his home town and his past participation in its 

U. S. Naval Reserve Unit as well as his constituency interests as the 

past District Congressman and subsequently as U.S. Senator. Key 

committee members also visited the installations involved in the BW program. 

In 1959, Representatives Norrel, Teague and Mahler toured the production 

tacility at Pine Bluff Arsenal and received a classi fied briefing on its 

mission and operations | | 
Biological Ban. Kä early November 1969, the BW program again became 

the focus of Congressional scrutiny «3 198 Members of Congress calied upon 

the President to take actions to review chemical and biological warfare. 

On 18 November 1969, the House Subcommittee on National Security Policy 


and Scientific Develcpments of the Committee on Foreign Affairs started 


extensive hearings on United States policy with respect to cnemical aad 
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e. 2. % 1 werfare. On 


25 November WSO) Dyenioent Nix cas statement 
, S use cof D anc wece 5 stated svrpertinae a universal out- 


lawing of BW. Since then Congressional review hes been constant ane at 


times intense. Tne policy reviews continued in 1971 with the Senate 
Cor»rittce op Foreign Reiaticas heatings on the Geneva protocol. 

ln retorspect, all aspects of U. 5. Army funded activities ir: che 
U.S. BW Program have been eitner reviewed or made known to the appropriate 


and designated elements of Congress. The only aspect which couid Se viewed 


as an exception was the technical work done by tne U. S. Army ror the 
Central Intelligence Agency (CIA). Under the authoritetive "ground rules" 
enforced bv CIA, this was their responsibiiity since they provided che funds. 
The same arrangement obtained with the other military Services and Federal 
egencies when they requested technical assistance from the Amy in BW 
activities pertaining to their responsibilities. 

In September 1975 the CIA connection with the BW program at Fort 
Detrick was thoroughly reviewed by the Senate Select Committee to Study 
Government Operaticns with Respect to luteliitencscAGEQvitieb. It was 


during these hearings that the question of BW vulnera:ility testing. including 


the New York subway tests, was raised by Senator Hart. Details of this 


aspect of the program are covered in the Senate Select Committee report. 
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DiologicB: "ene „ ας evelopment 


Introduction. Research au? ?-^veizoment of offensive and d fens ve 


afpectr of BW wes initiated shortly after the ontzy of the United States 


into WWII as a result of inteiligence reports indicating an offensive 
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capability by the Axis powers. As discussed in Chapter 1, reeponsibility 
for implementation of the R&D program was assigned to the Chemical Warfare 
Service (CWS) in November 1942 and construction of Camp Detrick, the 
principal BW R&D center, was initiated in April 1943. The research effort 
at Fort Detrick began eight months later under the Special Projects 
Division of the CWS. Fort Detrick "m the center of BW research 
and development and was aided bv many academic and industrial agencies, 
until termination of the BW offensive program in 1959. (Appendix I) 
Scientists working at Fort Detrick publíshed 1616 artícles in scientific 
and technical journals. 

BW Offensive Research and Development. The BW offensive program 
488 concerned principally with antipersonnel and antícrop agents and associated 
delivery capabilities and to a much lesser degree with antianimal agents. 
Antipersonnel agent research covered a wide range of highly infectious 
pathogenic bacteria, rickettsial, viruses and fungi and extremely toxic 
products of biological origin (toxins), . Research efforts were directed 
toward selection and preservation of the most virulent strains, establith- 
ing human dosages, enhancing storageability, and survival hen released as 
an aerosol. Technology for large scale production of the most promising 
agents was developed. To assist production, development, and testing 
efforts, harmless simulant agents were selected and efforts expended 


tc obtain improved simulants. Durirz the twenty-six years of BW cffensive 
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research, only eight antipersonnel agents were standardized. 

Anticrop research at Fort Detrick concerned BW agents as well as 

CW agents, i.e., chemical herbicides and defoliants. The latter will 

mot be discussed further as they were not part of the BW microbial program. 
Research on BW agents included strain selection, evaluation of nutritional 
requirements, development of optimal growth conditions and harvesting 
techniques and preparation in a form suitable for dissemination. Extensive 


field testing was done to assess the effectiveness of agents on crops. 


pL did — — — 


Many candidate ant ic rop BW agents were screened resulting in five stand- 
ardized BW anticrop agents. 

Research and development on BW munitions started by adaptation of 
burster type bombs available from the British and was extended to improved 
burster type munitions, submunitions, gas explusion bombs, various types 
of line source spray tanks and highly specialized projectiles and generators 
as well as insect vectors. In the early years, the research and development 
essentially paralleled the experience gained in the development of CW 
munitions during WWII. Research activities included optimizing configurations, 
testing performance and . production and filling technology. 

Antianimal research began in 1942 and was initially concerned with | 
developing methods for portecting our large livestock population against 
BW attack. This research resulted in the development of vaccines to protect 
against rinderpest, a deadly cattle CH and Newcastle disease, a serious 
poultry affliction. Researeh was carried out at Camp Detrick initially but 
when there was a need for larger scale research, a facility was established 
at Camp Terry on Plum Island, New York. Two field tests of potential 


antianimal agents were conducted using hog cholera virus and Newcastle 
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virus. The program at Camp Detrick was terminated in 1954. By agreement 
between the Secretary of Defense and the Secretary of Agriculture, the 
Department of Agriculture assumed responsibility for the defense of our 
livestock against BW attack, and the Plum Island facilities were transferred 
to that agency. 

Defensive BW Research and Development. The biological defense program 
included safety, physical and medical protection. The safety program 
pervaded the entire BW research and development effort to provide protection 
of both employees and the surrounding community. The program included 
personnel and laboratory safety practices commensurate with the extremely 
hazardous agents involved, design criteria for site operating equipment 
and facilities, facility monitoring devices, and assessment of handling 
procedures for BW munitions. 

The physical protection program was directed toward detection ident- 
ification and warning systems, protective devices and decontamination- 
methods. Detection and warning efforts started in 1948 have led to 
engineering development of a fast-response antipersonnel BW detector system 
which has not been ütandardiged: At the present time, there is no field + 
BW detector, and only conventional biological identification techniques 
are available. Research on protective masks, particulate filters, protective 
clothing and shelters was closely integrated with the chemical defense 
programs. Many compounds were screened for use as decontaminants and 
decontaminant dispensers were developed for field use. However, some 
chemicals which are the most effective decontaminants are also toxic 
and/or carcinogenic. Research in this area is continuing to find safer 


decentaminants. 
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R&D efforts on medical aspects of protection related to BW have been 
extensive throughout the history of the program and have involved close 
cooperative efforts between Army, USPHS, and other HEW agencies. 

Major accomplishments in this program include development of vaccines, 
rapid identification procedures and treatment methods which have been 
responsible for the excellent safety records. 

Biological Defense Research Today. The current biological defense 
technology program is divided into two major areas: Detection and Warning 
Investigations and Decontamination and Protection. Effort in detection 
and warning is of an exploratory nature and is directed toward concepts, 


principles and approaches for rapid detection of biological aerosols and 


evaluation of candidate devices. Concepts under consideration include 


group specific immunological methodology, remote and/or area alarms, 
background interference elimination methodology and computerized pattern 
recognition techniques. 

Decontamination and protection research is directed toward concepts, 
principles and approaches for the decontamination of biological materials, 
. personnel protection and biological evaluation of other materiel under 
development. Concepts under consideration include anti-aerosol and 
protective cloud technology, decontamination agent generators, individual 
and group collective protectors, and a continuing chemical screening program 
for new less toxic vapor-phase decontaminants for closed spaces. 

Throughout the research and development process, there is a requirement 
to test hypothesis and developmental equipment items. In the BW program, 


this necessitated the use of BW simulants and agents in a wide variety of 


tests. 
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Appendix I to Appendix C 


FORT DETRICK RDTE TYPE CONTRACTS 


NUMBER OF CONTRACT TERMINA- 
CONTRACTOR CONTRACTS DATE TION DATE 
Aerojet-General Corp. 29 Oct 1956 Jun: 1958 
Apr 1958 May 1965 
May 1963 Aug 1963 
Jun 1963 Feb 1964 
Jun 1964 Sep 1966 
Sep 1964 Jan 1966 
Sep 1964 Oct 1965 
Jun 1959 Jun 1960 
Jul 1959 Jan 1960 
Feb 1966 Apr 1967 
Jun 1966 Aug 1967 
Mar 1962 Apr 1962 
Oct 1969 Nov 1969 
Nov 1965 Mar 1967 
May 1963 Dec 1965 
Jun 1964 Dec 1967: 
May 1965 Apr 1968 
Apr 1967 Aug 1968 
Apr 1967 Sep 1969 
Nov 1967 Jul 1969 
Apr 1968 Feb 1969 
Apr 1968 Aug 1969 
May 1968 Jun 1969 
Nov 1968 Mar 1970 
Jan 1969 Oct 1969 
Jan 1969 Dec 1969 
Jan 1969 Mar 1969 
Mar 1969 Oct 1970 
Jun 1969 May 1970 
Aeroprojects Inc. Sep 1950 May 1951 
; May 1951 Feb 1952 
Mar 1952 Aug 1953 
Jun 1955 Jul 1956 
Jul 1956 Apr 1957 
May 1957 Jun 1958 
Sep 1951 Feb 1953 
Nov 1952 Feb 1954 : 
Apr 1968 Jan 1970 
Aerotec Corp Jun 1955 Oct 1956 
Agricultural Aviation Mar 1963 Oct 1963 
Engr Corp 
Agricultural Specialty Co Jun 1963 Mar 1965 


NUMBER OF CONTRACT TERMINA - 
CONTRACTOR CONTRACTS DATE TION DATE 
Aircraft Armaments, Inc 4 Oct 1951 Feb 1954 
May 1962 Feb 1963 
Jun 1963 Mar 1965 
Nov 1964 Mar 1965 
AAI Corp 2 Jun 1966 May 1968 
Jan 1967 Apr 1968 
AiResearch Mfg. Co. 2 Apr 1964 Sep 1964 
May 1965 Apr 1967 
Allied Research Associates 1 Aug 1957. Jun 1958 
Inc. 
Allied Chem. Corp. 3 Apr 1967 Jun 1968 
Apr 1964 Apr 1967 
Dec 1958 Jun 1959 
Allied Helicopter Service, 1 Apr 1967 Sep 1967 
Της. 
Amchem Products, Inc. 1 Aug 1959 Jan 1961 
American Cyanamid Co. 2 Apr 1964 Nov 1965 
Jul 1957 Jul 1958 
American Institute of 2 Jun 1963 Jun 1965 
Crop Ecology Apr 1955 Dec 1957 
American Type Culture 1 Jun 1964 May 1967 
Collection, Inc. 
Ansul Chemícal Co. 2 Mar 1967 Aug 1969 
Jun 1962 Dec 1963 
American Type Culture 
Collection 1 Jun 1952 Jun 1953 
Anstice Co., Inc 1 Jun 1951 Aug 1951 


Applied Science Laboratories 
Inc. 1 Jun 1961 Jul 1962 
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NUMBER OF CONT MCT TERMINA- 
CONTRACTOR CONTRACTS DATE TION DATE 
Univ. of Arizona 2 Jun 1961 Jul 1970 
Jun 1963 Dec 1965 

Univ. of Arkansas 3 Sep 1954 Nov 1955 
Nov 1955 Nov 1956 

Nov 1956 Nov 1957 

Armour Research Foundation 5 Nov 1951 Sep 1953 
of IIT Jun 1952 May 1954 
May 1953 Apr 1955 

Jun 1955 Dec 1955 

Jul 1955 Jun 1956 

Arthur D. Little, Inc. 4 Apr 1950 Mar 1951 
Aug 1950 Jun 1952 

Jan 1951 Sep 1952 

Dec 1952 Oct 1955 

Associated Nucleonics, 3 Feb 1960 Dec 1960 
Inc. May 1961 Apr 1962 
Jun 1961 Aug 1962 

Atlas Powder Co. 1 Nov 1966 Jul 1956 
Auburn Research Fndn. l Mar 1953 Dec 1957 
AVCO Corp. 5 Sep 1958 Sep 1959 
Jun 1961 Jun 1963 

Sep 1964 Jun 1967 

Jun 1968 Oct 1970 

Apr 1969 Jun 1970 

Baltimore Biological 

Laboratory 1 Apr 1963 May 1966 
Battele Memorial Institute 11 Apr 1952 Oct 1952 
Apr 1952 Mar 1954 

Mar 1953 Mar 1954 

Apr 1953 Mar 1954 

Jul 1954 Aug 1955 

Oct 1954 Feb 1956 

Jun 1956 Sep 1958 

Apr 1957 Jul 1958 

Dec 1962 Jan 1966 

Sep 1964 Feb 1966 

Jun 1965 Aug 1965 

Baylor College of Medicine 1 Aug 1966 Jun 1972 
. Ben Venue Labs, Inc. 2 Sep 1953 Jun 1954 
; Oct 1954 Oct 1955 
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NUMBER OF CONT RACT TERMINA - 
CONTRACTOR CONTRACTS DATE TION DATE 
Beckman Instruments, Inc. 3 Feb 1966 Apr 1968 
Jun 1968 Nov 1969 
Nov 1968 Mar 1970 
Bete Fog Nozzle, Inc. 1 Jun 1951 Jun 1952 
Bendix Corp. 2 Jun 1962 Jun 1964 
Sep 1964 Jul 1965 
Bionetics Research 2 Mar 1966 May 1967 
Laboratories Jun 1967 Sep 1968 
Biosearch Co. 1 Feb 1962 Mar 1963 
Bio-Search & Development 1 Apr 1962 Sep 1963 
Co. 
Bjorksten Research 1 Jan 1964 Jul 1965 
Laboratories 
Black Mfg. Co. 1 Jun 1951 Jun 1952 
Booz-Allen Applied 5 Feb 1957 May 1962 
Research, Inc. Jul 1962 Sep 1962 
Apr 1963 Jun 1964 
Oct 1964 Oct 1965 
Oct 1965 Mar 1968 
Boyce-Thompson Inst. 3 Jun 1963 Jun 1964 
Jun 1964 Aug 1965 
Oct 1968 Nov 1969 
Brooklyn College 1 Mar 1960 Sep 1961 
Bucknell Univ. 2 Apr 1952 Jun 1953 
Jul 1953 Aug 1954 
Buffalo Electro-Chemical 1 Feb 1951 ) Dec 1951 
Co., Inc. 
State of California 2 Jul 1951 Sep 1952 
Jan 1953 Dec 1953 
Univ. of California 12 Apr 1950 Sep 1953 
Sep 1950 Aug 1951 
Mar 1951 Jul 1953 
Aug 1951 Aug 1952 
Aug 1952 Oct 1954 
Oct 1954 Oct 1955 
Jul 1962 Dec 1965 


I-C-4 


CONTRACTOR 


cont'd 


Cambridge Technology, 
Inc. 


C-E-I-R, Inc. 


Univ. Of Chicago 


University of Cincinnati 


Columbia University 


Commercial Solvets Corp. 


Continental O11 Co. 


Control Data Corp. 
(Formerly C-E-I-R, Inc.) 


Cordis Corp. 


Cornell Aeronautical 
Lab., Inc. 


Cornell Univ. 


Cyclo Chemical Corp. 


13 


I-C-5 


Oct 


Jun 
Jun 


1962 
1963 
1964 
1960 
1966 


1950 
1951 
1951 
1953 
1955 


1952 


1963 
1962 


1964 
1968 


1964 


1960 


1951 
1953 


1964 
1969 


NUMBER OF CONTRACT TERMINA- 
CONTRACTOR CONTRACTS DATE TION DATE 
Danielson Manuf. Co. 1 Mar 1953 Jun 1968 
Daniel, Mann, Johnson 1 Jun 1967 Jul 1968 
& Mendenhall 
Day & Zimmerman 1 May 1955 Oct 1955 
DeBell & Richardson Inc. 1 Jun 1955 Dec 1957 
Dorr-Oliver, Inc. 1 Aug 1962 Jul 1964 
Doughnut Corp. of 1 Dec 1952 Jan 1953 
America | 
Dow Chemical Co. 5 May 1963 Aug 1964 
Jun 1967 Jun 1970 
Feb 1964 Jan 1966 
Nov 1958 May 1959 
Apr 1967 Dec 1967 
Dry-Freeze Corp. 2 Feb 1951 Sep 1951 
Mar 1952 May 1952 
Duke Univ. 5 May 1951 May 1954 
May 1951 May 1953 
May 1954 Jun 1956 
Jun 1956 Feb 1964 
Feb 1964 Dec 1968 
Allen B. DuMont Labs, 2 Jun 1953 Mar 1956 
Inc. Mar 1954 Mar 1956 
Edo Corp. 1 Jun 1964 Sep 1965 
Emory Univ. 1 Dec 1954 Jun 1957 
Everedy Co. 1 Mar 1951- Feb 1952 
Environmental Rsch. 2 Jun 1967 Sep 1968 
Corp. Jun 1967 Jan 1971 
Ethyl Corp. 1 Jun 1962 Jun 1966 
Fairchild Engine 8 1 Aug 1959 Jan 1960 
Airplane Corp. 
Fairchild Stratos Corp. 4 Aug 1962 Apr 1964 


Jan 1964 Apr 1964 


NUMBER OF CONTRACT TERMINA— 
CONTRACTOR CONTRACTS DATE TION DATE 
cont'd Apr 1960 Jun 1961 
Jul 1961 Sep 1961 
Falcon Plastics 1 Dec 1958 Jun 1959 
Farrand Optical Co. 2 Jun 1956 Apr 1958 
Dec 1957 Sep 1958 
Fawn Plastics Co., Inc 1 Mar 1961 Aug 1962 
Fletcher Enamel Co. 1 Dec 1950 Dec 1951 
Univ. of Fla. 6 Jun 1956 Jun 1957 
Jun 1955 May 1956 
Jun 1963 Jun 1965 
Jun 1968 May 1970 
Apr 1952 May 1954 
Jan 1953 Sep 1953 
Florida State Univ. ; 3 Mar 1951 Sep 1951 
Sep 1951 Ἢ Jun 1953 
Jul 1953 Jun 1956 
FMC Corp. 4 Jun 1964 Dec 1965 
Jan 1965 Jun 1967 
Jun 1966 Mar 1967 
Sep 1969 Feb 1970 
Fordham Univ. 2 Mar 1966 Feb 1967 
Jan 1965 Feb 1966 
Fostoria Presses Steel 1 Jul 1966 Mar 1956 
Corp. 
Foundation for Research 2 Dec 1963 Apr 1968 
on the Nervous System Apr 1968 Oct 1969 
Franklin Electronics, Inc. 1 May 1966 Jun 1966 
Franklin Inst. 2 Jun 1968 Jan 1970 
Apr 1969 Oct 1970 
Gelman Instrument Co. 1 Apr 1964 Apr 1969 
General American Transp. 2 Oct 1961 Jun 1966 
Co. Jun 1962 Jan 1963 
General Aniline & Film Co. 1 Jun 1963 Oct 1964 
General Dynamics Corp. 1 May 1955 Apr 1956 
General Electric Co. 5 Nov 1960 May 1961 


I-C-7 


CONTRACTOR 


cont'd 


General Mills, Inc. 


George Washington Univ. 


Georgia Tech Rsch Inst. 


B. F. Goodrich Co. 


Grinnell Co., Inc. 


Hahn E. Mann Medical 
College & Hospital 


Harvard College 


Hawaii, Univ. of 
Henry Ford Hospital 


Hills-McCanna Co. 
Holmes & Narver, Inc. 


Honeywell Regulator Co. 
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NUMBER OF 
CONTRACTS 


I-C-8 


CONTRACT 


May 
Jun 
Sep 


Feb 


Apr 
Jul 


; va 


Dec 
Dec 
Aug 
Nov 


Nov 
May 


Jun 
Jun 
Mar 
Jun 
Jun 


Jul 
Jan 


Jan 


Oct 
Nov 


Jul 
Jul 
Aug 
Sep 
Jun 


May 
Jun 


Jul 
Oct 


Jan 
Jun 


Jan 
Jun 
Feb 
Jun 
Dec 


DATE 


1963 
1963 
1963 
1966 


1950 
1950 
1952 
1952 
1955 
1956 
1956 


1952 
1956 


1950 
1951 
1953 
1954 
1956 


1953 
1955 


1954 


1953 
1954 


1951 
1949 
1951 
1955 
1963 


1967 
1968 


1951 
1952 


1957 
1968 


1955 
1955 
1957 
1961 
1961 


1957 


1956 
1959 


1951 
1953 
1954 
1955 
1957 


1954 
1956 


1958 


1954 
1956 


1952 
1961 
1955 
1956 
1968 


1968 
1970 


1952 
1953 


1958 
1969 


1956 
1957 
1958 
1962 
1962 


Agric. 


NUMBER OF 

CONTRACTOR CONTRACTS 
Hooker Chemical Corp. 1 
Hyland Labs, Inc. 1 
IIT Research Inst. 10 
Illinois, Univ. of 7 
Indiana, Univ. of 4 
Industrial Corp. 1 
Insect Control & Rsch, Inc. 3 
International Business 1 
Machines 

Internation Minerals & 2 

Chemical Corp. 

Bioferm, Inc. 3 
Iowa State College of 6 


CONTRACTOR 


John Hopkins Univ. 


S. C. Johnson & Son, Inc. 


Kansas State Univ. of 
Agric. & Applied Science 


Univ. of Kansas 


Duane Kennedy Co. 

Kent Manuf. Corp. 
Kentucky Research Fdn. 

ο Walter Kidde & Co., Inc. 
Knapp-Monarch Co. 


Kuljian Corp. 


Lambert Pharmaceutical Co. 


Lehigh Univ. 


Litton Systems, Inc. 
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NUMBER OF 
CONTRACTS 


12 


14 


CONTRACT 
DATE 


Jul 


Jun 


Oct 
Nov 


1955 
1956 
1950 
1951 


1951 . 


1951 
1952 
1952 
1953 
1955 
1963 
1965 


1960 


1956 
1962 
1959 
1960 
1961 


1949 
1951 
1952 
1953 
1959 
1950 


1954 


.1955 


1952 
1954 
1950 


1953 


1960 


1962 
1964 
1964 
1965 
1965 
1965 
1966 
1966 


Phoiogiva: „ € ve ΟΡΊΦΩς 


Introduction. Rescarch au? ^^velzpnent of offensive and @>fensive 
afpectr of BW wes initiated shortly after the ontzy of the United States 
into WWII as a result of intelligence reports indicating an offensive 
capability dy the Axis powers. As discussed in Chapter 1, responsibility 
for implementation of the R&D program was assigned to the Chemical Warfare 
Service (CWS) in November 1942 and construction of Camp Detrick, the 
principal BW R&D center, was initiated in April 1943. The research effort 
at Fort Detrick began eight months later under the Special Projects 
Division of the CWS. Fort Detrick ‘sited the center of BW research 
and development and was sided by many academic and industrial agencies, 
until termination of the BW offensive program in 1959. (Appendix I) 
Scientists working at Fort Detrick published 1616 articles in scientific 
and technical journals. 

BW Offensive Research and Development. The BW offensive program 
was concerned principally with antipersonnel and anticrop agents and associated 
delivery capabilities and to a much lesser degree with antianimal agents. 
Antipersonnel agent research covered a wide range of highly infectious 
pathogenic bacteria, rickettsial, viruses and fungi and extremely toxic 
products of biological origin (toxins), . Research efforts were directed 
toward selection and preservation of the most virulent strains, establifh- 
ing human dosages, enhancing storageability, and survival hen released as 
an aerosol. Technoiogy for large scale production of the most promising 
ageuts was developed. To assist production, cevelopment, and testing 
efforts, harmless simulant agerts were selected and efforts expended 


te obtain improved sirulants. Durirz the twenty-six years of BW cffensive 
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research, only eight antipersonnel agents were standardized. 

—  . Anticrop research at Fort Detrick concerned BW agents as well as 

CW agents, i.e., chemical herbicides and defoliants. The latter will 

not be discussed further as they were not part of the BW microbial program. 
Research on BW agents included strain selection, evaluation of nutritional 
requirements, development of optimal growth conditions and harvesting 
techniques and preparation in a form suitable for dissemination. Extensive 


field testing was done to assess the effectiveness of agents on crops. 


sr a A-- ereet = m 


Many candidate anticrop BW agents were screened resulting in five stand- 
ardized BW anticrop agents. 

Research and development on BW munitions started by adaptation of 
burster type bombs available from the British and was extended to improved 
burster type munitions, submunitions, gas explusion bombs, various types 
of line source spray tanks and highly specialized projectiles and generators 
as well as insect vectors. In the early years, the research and development 
essentially paralleled the experience gained in the development of CW 
munitions during WWII. Research activities included optimizing configurations, 
testing performance and DEE νο production and filling technology. 

Antianimal research began in 1942 and was initially concerned with | 
developing methods for portecting our large livestock population against 
BW attack. This research resulted in the development of vaccines to protect 
against rinderpest, a deadly cattle disease and Newcastle disease, a serious 
poultry affliction. Researeh was carried out at Camp Detrick initially. but 
when there was a need for larger scale research, a facility was established 
at Camp Terry on Plum Island, New York. Two field tests of potential 


antianimal agents were conducted using hog cholera virus and Newcastle 
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virus. The program at Camp Detrick was terminated in 1954. By agreement 
between the Secretary of Defense and the Secretary of Agriculture, the 
Department of Agriculture assumed responsibility for the defense of our 
livestock against BW attack, and the Plum Island facilities were transferred 
to that agency. 

Defensive BW Research and Development. The biological defense program 
included safety, physical and medical protection. The safety program 
pervaded the entire BW research and development effort to provide protection 
of both employees and the surrounding community. The program included 
personnel and laboratory safety practices commensurate with the extremely 
ares agents involved, design criteria for site operating equipment 
and facilities, facility monitoring devices, and assessment of handling 
procedures for BW munitions. 

The physical protection program was directed toward detection iene 
ification and warning systems, protective devices and decontamination- 
methods. Detection and warning efforts started in 1948 have led to 
engineering development of a fast-response antipersonnel BW detector system 
which has not been stunderdised: At the present time, there is no field + 
BW detector, and only conventional biological identification techniques 
are available. Research on protective masks, particulate filters, protective 
clothing and shelters was closely integrated with the chemical defense 
programs. Many compounds were screened for use as decontaminants and 
decontaminant dispensers were developed for field use. However, some 
chemicals which are the most effective decontaminants are also toxic 
and/or carcinogenic. Research in this area is continuing to find safer 


deccntaminants. 
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R&D efforts on medical aspects of protection related to BW have been 
extensive throughout the history of the program and have involved close 
cooperative efforts between Army, USPHS, and other HEW agencies. 

Major accomplishments in this program include development of vaccines, 
rapid identification procedures and treatment methods which have been 
responsible for the excellent safety records. 

Biological Defense Research Today. The current biological defense 
technology program is divided into two major areas: Detection and Warning 
Investigations and Decontamination and Protection. Effort in detection 
and warning is of an exploratory nature and is directed toward concepts, 
principles and approaches for rapid detection of biological aerosols and 
evaluation of candidate devices. Concepts under consideration include 
group specific immunological methodology, remote and/or area alarms, 
background interference elimination methodology and computerized pattern 
recognition techniques. 

Decontamination and protection research is directed toward concepts, 
principles and approaches for the decontamination of biological materials, 
. personnel protection and biological evaluation of other materiel under 
development. Concepts under consideration include anti-aerosol and 
protective cloud technology, decontamination agent generators, individual 
and group collective protectors, and a continuing chemical screening program 
for new less toxic vapor-phase decontaminants for closed spaces. 

Throughout the research and development process, there is a requirement 
to test hypothesis and developmental equipment items. In the BW program, 


this necessitated the use of BW simulants and agents in a wide variety of 


tests. 
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Appendix I to Appendix C 


FORT DETRICK RDTE TYPE CONTRACTS 


NUMBER OF CONTRACT TERMINA - 
CONTRACTOR CONTRACTS DATE TION DATE 
Aerojet-General Corp. 29 Oct 1956 Jun: 1958 
Apr 1958 May 1965 
May 1963 Aug 1963 
Jun 1963 Feb 1964 
Jun 1964 Sep 1966 
Sep 1964 Jan 1966 
Sep 1964 Oct 1965 
Jun 1959 Jun 1960 
Jul 1959 Jan 1960 
Feb 1966 Apr 1967 
Jun 1966 Aug 1967 
Mar 1962 Apr 1962 
Oct 1969 Nov 1969 
Nov 1965 Mar 1967 
May 1963 Dec 1965 
Jun 1964 Dec 1967 
May 1965 Apr 1968 
Apr 1967 Aug 1968 
Apr 1967 Sep 1969 
Nov 1967 Jul 1969 
Apr 1968 Feb 1969 
Apr 1968 Aug 1969 
May 1968 Jun 1969 
Nov 1968 Mar 1970 
Jan 1969 Oct 1969 
Jan 1969 Dec 1969 
Jan 1969 Mar 1969 
Mar 1969 Oct 1970 
Jun 1969 May 1970 
Aeroprojects Inc. 9 Sep 1950 May 1951 
: May 1951 Feb 1952 
Mar 1952 Aug 1953 
Jun 1955 Jul 1956 
Jul 1956 Apr 1957 
May 1957 Jun 1958 
Sep 1951 Feb 1953 
Nov 1952 Feb 1954 
Apr 1968 . Jan 1970 
Aerotec Corp 1 Jun 1955 Oct 1956 
Agricultural Aviation 1 Mar 1963 Oct 1963 


Engr Corp 


Agricultural Specialty Co 1 Jun 1963 Mar 1965 
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NUMBER OF CONTRACT TERMINA- 
CONTRACTOR CONTRACTS DATE TION DATE 
Aircraft Armaments, Inc 4 Oct 1951 Feb 1954 
May 1962 Feb 1963 
Jun 1963 Mar 1965 
Nov 1964 Mar 1965 
AAI Corp 2 Jun 1966 May 1968 
Jan 1967 Apr 1968 
AiResearch Mfg. Co. 2 Apr 1964 Sep 1964 
May 1965 Apr 1967 
Allied Research Associates 1 Aug 1957. Jun 1958 
Inc. 
Allied Chem. Corp. 3 Apr 1967 Jun 1968 
Apr 1964 Apr 1967 
Dec 1958 Jun 1959 
Allied Helicopter Service, 1 Apr 1967 Sep 1967 
Inc. 
Amchem Products, Inc. 1 Aug 1959 Jan 1961 
American Cyanamid Co. 2 Apr 1964 Nov 1965 
Jul 1957 Jul 1958 
American Institute of 2 Jun 1963 Jun 1965 
Crop Ecology Apr 1955 Dec 1957 
American Type Culture 1 Jun 1964 May 1967 
Collection, Inc. 
Ansul Chemical Co. 2 Mar 1967 Aug 1969 
Jun 1962 Dec 1963 
American Type Culture 
Collection 1 Jun 1952 Jun 1953 
Ans ti ce Co., Inc 1 Jun 1951 Aug 1951 
Applied Science Laboratories 


Inc. 1 Jun 1961 Jul 1962 


I-C-2 


CONTRACTOR 


Univ. of Arizona 


Univ. of Arkansas 


Armour Research Foundation 
of IIT 


Arthur D. Little, Inc. 


Associated Nucleonics, 
Inc. 

Atlas Powder Co. 
Auburn Research Fndn. 


AVCO Corp. 


Baltimore Biological 
Laboratory 


Battele Memorial Institute 


Baylor College of Medicine 


. Ben Venue Labs, Inc. 
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NUMBER OF 
CONTRACTS 


2 


11 


1-63 


CONTRACT 


DATE 


Jun 1961 
Jun 1963 


Sep 1954 
Nov 1955 
Nov 1956 


Nov 1951 
Jun 1952 
May 1953 
Jun 1955 
Jul 1955 


Apr 1950 
Aug 1950 
Jan 1951 
Dec 1952 


Feb 1960 
May 1961 
Jun 1961 


Nov 1966 
Mar 1953 


Sep 1958 
Jun 1961 
Sep 1964 
Jun 1968 
Apr 1969 


Apr 1963 


Apr 1952 
Apr 1952 
Mar 1953 
Apr 1953 


Jul 1954 


Oct 1954 
Jun 1956 
Apr 1957 
Dec 1962 
Sep 1964 
Jun 1965 


Aug 1966 


Sep 1953 
Oct 1954 


TERMINA- 
TION DATE 


Jul 1970 
Dec 1965 


Nov 1955 
Nov 1956 
Nov 1957 


Sep 1953 
May 1954 
Apr 1955 
Dec 1955 
Jun 1956 


Mar 1951 
Jun 1952 
Sep 1952 
Oct 1955 


Dec 1960 
Apr 1962 
Aug 1962 


Jul 1956 
Dec 1957 


Sep 1959 
Jun 1963 
Jun 1967 
Oct 1970 
Jun 1970 


May 1966 


Oct 1952 
Mar 1954 
Mar 1954 
Mar 1954 
Aug 1955 
Feb 1956 
Sep 1958 
Jul 1958 


Jan 1966 


Feb 1966 
Aug 1965 


Jun 1972 


Jun 1954 
Oct 1955 


83 


NUMBER OF CONT RACT TERMINA - 
CONT RACTOR CONTRACTS DATE TION DATE 
Beckman Instruments, Inc. 3 Feb 1966 Apr 1968 
Jun 1968 Nov 1969 
Nov 1968 Mar 1970 
Bete Fog Nozzle, Inc. 1 Jun 1951 Jun 1952 
Bendix Corp. 2 Jun 1962 Jun 1964 
Sep 1964 Jul 1965 
Bionetics Research 2 Mar 1966 May 1967 
Laboratories Jun 1967 Sep 1968 
Biosearch Co. 1 Feb 1962 Mar 1963 
Bio-Search & Development 1 Apr 1962 Sep 1963 
Co. 
Bjorksten Research 1 Jan 1964 Jul 1965 
Laboratories 
Black Mfg. Co. 1 Jun 1951 Jun 1952 
Booz-Allen Applied 5 Feb 1957 May 1962 
Research, Inc. Jul 1962 Sep 1962 
Apr 1963 Jun 1964 
Oct 1964 Oct 1965 
Oct 1965 Mar 1968 
Boyce-Thompson Inst. 3 Jun 1963 Jun 1964 
Jun 1964 Aug 1965 
Oct 1968 Nov 1969 
Brooklyn College 1 Mar 1960 Sep 1961 
Bucknell Univ. 2 Apr 1952 Jun 1953 
Jul 1953 Aug 1954 
Buffalo Electro-Chemical 1 Feb 1951 | Dec 1951 
Co., Inc. 
State of California 2 Jul 1951 Sep 1952 
Jan 1953 Dec 1953. 
Univ. of California 12 Apr 1950 Sep 1953 
Sep 1950 Aug 1951 
Mar 1951 Jul 1953 
Aug 1951 Aug 1952 
Aug 1952 Oct 1954 
Oct 1954 Oct 1955 
Jul 1962 Dec 1965 


I-C-4 
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NUMBER OF CONTRACT TERMINA - 
CONTRACTOR CONTRACTS | DATE TION DATE 
cont'd : Mar 1963 Dec 1963 
Mar 1964 Feb 1965 
Jun 1965 May 1966 
Jun 1966 Nov 1967 
Dec 1967 Nov 1968 
Cambridge Technology, 2 Jun 1967 May 1968 
Inc. Jun 1967 Jun 1968 
C-E-I-R, Inc. 1 Aug 1958 Mar 1959 
Univ. Of Chicago 13 Jul 1955 Mar 1957 
e ox May 1956 Sep 1963 
Oct 1950 Feb 1953 
Jun 1951 Jun 1953 
Dec 1951 Dec 1953 
Jun 1952 Jul 1954 
Jun 1952 Mar 1954 
Dec 1953 Dec 1956 
Aug 1962 Aug 1965 
Oct 1963 Oct 1964 
Nov 1964 Oct 1965 
Apr 1960 Apr 1963 
Mar 1966 Jul 1966 
University of Cincinnati 5 Sep 1950 Sep 1951 
Sep 1951 Aug 1953 
Sep 1951 Sep 1953 
Apr 1953 Apr 1955 
Jun 1955 Jun 1956 
Columbia University | 1 Dec 1952 Jun 1954 
Commercial Solvets Corp. 1 Apr 1963 l Dec 1965 
Continental Oil Co. | 1 Sep 1962 l Dec 1964 
Control Data Corp. 2 Jun 1964 Feb 1968 
(Formerly C-E-I-R, Inc.) Jan 1968 Mar 1970 
Cordis Corp. . | 1 l Oct 1964 Oct 1965 
Cornell Aeronautical 1 Oct 1960 . Dec 1962 
Lab., Inc. | 
Cornell Univ. τ 2 Αρτ 1951 Mar 1953 
Apr 1953 Mar 1955 
Cyclo Chemical Corp. 2 Jun 1964 May 1969 
` Jun 1969 Dec 1970 


I-C-5 


CONTRACTOR 
Danielson Manuf. Co. 


Daniel, Mann, Johnson 
& Mendenhall 


Day & Zimmerman 


DeBell & Richardson Inc. 


Dorr-Oliver, Inc. 


Doughnut Corp. of 
America 


Dow Chemical Co. 


Dry-Freeze Corp. 


Duke Univ. 


Allen B. DuMont Labs, 
Inc. 


Edo Corp. 
Emory Univ. 
Everedy Co. 


Environmental Rsch. 
Corp. 


Ethyl Corp. 


Fairchild Engine & 
Airplane Corp. 


Fairchild Stratos Corp. 


Apr 
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NUMBER OF CONTRACT TERMINA- 
CONTRACTOR CONTRACTS DATE TION DATE 
cont'd Apr 1960 Jun 1961 
Jul 1961 Sep 1961 

Falcon Plastics 1 | Dec 1958 Jun 1959 
Farrand Optical Co. 2 Jun 1956 Apr 1958 
Dec 1957 Sep 1958 

Fawn Plastics Co., Inc 1 Mar 1961 Aug 1962 
Fletcher Enamel Co. 1 Dec 1950 Dec 1951 
Univ. of Fla. 6 Jun 1956 Jun 1957 
Jun 1955 May 1956 

Jun 1963 Jun 1965 

Jun 1968 May 1970 

Apr 1952 May 1954 

Jan 1953 Sep 1953 

Florida State Univ. d 3 Mar 1951 | Sep 1951 
Sep 1951 Jun 1953 

Jul 1953 Jun 1956 

FMC Corp. 4 Jun 1964 Dec 1965 
| Jan 1965 Jun 1967 

Jun 1966 Mar 1967 

Sep 1969 Feb 1970 

Fordham Univ. 2 Mar 1966 Feb 1967 
Jan 1965 Feb 1966 

Fostoria Presses Steel 1 Jul 1966 Mar 1956 

Corp. 

Foundation for Research 2 Dec 1963 Apr 1968 
on the Nervous System Apr 1968 Oct 1969 
Franklin Electronics, Inc. 1 ‘May 1966 Jun 1966 
Franklin Inst. l 2 Jun 1968 Jan 1970 
Apr 1969 Oct 1970 

Gelman Instrument Co. 1 Apr 1964 Apr 1969 
General American Transp. 2 Oct 1961 Jun 1966 
Co. Jun 1962 Jan 1963 
General Aniline & Film Co. 1 Jun 1963 Oct 1964 
General Dynamics Corp. 1 May 1955 Apr 1956 
General Electric Co. 5 Nov 1960 May 1961 


I-C-7 
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NUMBER OF CONTRACT TERMINA- 
CONTRACTOR CONTRACTS DATE TION DATE 
cont'd "m May 1963 Jul 1963 
Jun 1963 Dec 1964 

Sep 1963 May 1964 

Feb 1966 Dec 1967 

General Mills, Inc. 7 Apr 1950 Jan 1951 
. Jul 1950 Dec 1950 

May 1952 Jun 1954 

Dec 1952 Nov 1955 

Dec 1955 Dec 1957 

Aug 1956 May 1957 

Nov 1956 Nov 1957 

George Washington Univ. 2 Nov 1952 Apr 1956 
May 1956 Mar 1959 

Georgia Tech Rsch Inst. 5 Jun 1950 Jun 1951 
Jun 1951 Jun 1953 

Mar 1953 Jun 1954 

Jun 1954 Jun 1955 

Jun 1956 Jun 1957 

B. F. Goodrich Co. 2 Jul 1953 Aug 1954 
Jan 1955 Jan 1956 

Grinnell Co., Inc. 1 Jan 1954 Nov 1958 
Hahn E. Mann Medical 2 Oct 1953 Jan 1954 
College & Hospital Nov 1954 Apr 1956 
Harvard College 5 Jul 1951 Sep 1952 
Jul 1949 Aug 1961 

Aug 1951 Jun 1955 

Sep 1955 Aug 1956 

Jun 1963 Sep 1968 

Hawaii, Univ. of 2 May 1967 Jun 1968 
Jun 1968 Jun 1970 

Henry Ford Hospital 2 Jul 1951 τ. Jul 1952 
Oct 1952 Jul 1953 

Hills-McCanna Co. 1 Jan 1957 Jan 1958 
Holmes & Narver, Inc. 1 Jun 1968 Nov 1969 
Honeywell Regulator Co. 5 Jan 1955 Dec 1956 
Jun 1955 Apr 1957 

Feb 1957. Apr 1958 

Jun 1961 Nov 1962 

Dec 1961 Apr 1962 


I-C-8 


Chemical Corp. 


Bioferm, Inc. 


Towa State College of 
Agric. | 


NUMBER OF 
CONTRACTOR CONTRACTS 
Hooker Chemical Corp. l 
Hyland Labs, Inc. l 
IIT Research Inst. 10 
Illinois, Univ. of 7 
Indiana, Univ. of 4 
Industríal Corp. 1 
Insect Control & Rsch, Inc. 3 
International Business 1 

Machines l 

Internation Minerals & 2 


- CONTRACT 
DATE 


May 1964 
Jun 1964 


Sep 1962 
Nov 1962 
Jun 1955 
May 1963 
May 1964 
May 1965 
Feb 1958 
Feb 1963 
May 1965 
Jan 1966 


Oct 1950 
Jun 1951 
Sep 1952 
Apr 1956 
Jun 1959 
Oct 1963 
Jun 1966 


Mar 1953 
May 1951 
Apr 1963 
Sep 1964 


Jun 1962 


Jun 1964 
Oct 1963 
Dec 1960 


Jun 1968 


Sep 1966 
May 1964 


Dec 1962 
Mar 1963 
Nov 1963 


Jan 1949 
Jun 1950 
Jul 1951 
Dec 1951 
Sep 1954 
Jun 1952 


TERMINA- 
TION DATE 


Aug 1965 
Feb 1966 


Jan 1963 
Jul 1966 
Dec 1956 
Jun 1964 
Feb 1967 
Feb 1965 
Sep 1962 
Apr 1965 
Sep 1966 
Aug 1970 


Dec 1951 
Jun 1954 
Jun 1956 
Dec 1957 
May 1960 
Jan 1963 
May 1968 


Apr 1955 
Apr 1953 
Mar 1966 
Mar 1966 


Apr 1963 
Jun 1966 
Jun 1964 
Sep 1963 
Mar 1969 
Jun 1968 
Jun 1965 


Nov 1963 
Apr 1963 


. Nov 1963 


Jan 1951 
May 1952 
Jul 1953 
Jun 1953 
Jun 1956 
May 1954 


CONTRACTOR 


John Hopkins Univ. 


S. C. Johnson & Son, Inc. 


Kansas State Univ. of 
Agric. & Applied Science 


Univ. of Kansas 


Duane Kennedy Co. 

Kent Manuf. Corp. 
Kentucky Research Fdn. 

. Walter Kidde & Co., Inc. 
Knapp-Monarch Co. 


Kuljian Corp. 


Lambert Pharmaceutical Co. 


Lehigh Univ. 


Litton Systems, Inc. 
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NUMBER OF 
CONTRACTS 


12 


14 


1953 
1955 
1963 
1965 


1960 


1956 
1962 
1959 
1960 
1961 


1949 
1951 
1952 
1953 
1959 
1950 


1954 


1955 


1952 
1954 
1950 


1953 


1960 


1962 
1964 
1964 
1965 
1965 
1965 
1966 
1966 


TERMINA- 


TI 

Feb 
Jul 
Oct 
Oct 


Oct 
Oct 


DAT 


1963 
1958 
1951 
1953 
1952 
1952 
1954 
1953 
1955 
1956 
1971 
1970 


1962 


1958 
1963 
1960 
1961 
1962 


1951 
1952 
1953 
1954 


1960 
1951 
1956 
1958 
1953 
1956 
1951 
1953 
1965 
1964 
1965 
1966 
1965 
1966 
1965 


1966 
1966 


CONTRACTOR 


cont'd 


Lockheed Aircraft Corp. 


Long Island Biological 
Association 


Lovell Chemical Co. 


Lux Clock Manuf. Co. 


Machine & Tool Design Co. 


Magna Corp. 
Glenn L. Martin Co. 
Martin Marietta Corp. 


Md., Univ of 


Mass., Univ of 


Mathieson Cml Corp. 


Maxon Electronics Corp. 


Marquette School of 
Medcine 
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NUMBER OF 
CONT RACTS 


I-C-11 


TERMINA- 
TION DATE 


Jun 1964 
Dec 1966 
Jan 1968 
Mar 1967 
Nov 1967 


Dec 1965 
Sep 1967 
Dec 1969 


Sep 1951 
Sep 1952 
Sep 1953 
Sep 1953 
Sep 1954 
Sep 1955 


Sep 1951 
Apr 1952 
May 1954 
Dec 1953 
Nov 1954 
Aug 1963 
Nov 1950 
Jul 1955 
Jul 1955 
Jul 1956 
Oct 1959 
May 1952 
May 1953 
Feb 1954 
Mar 1955 
Dec 1969 
Nov 1955 


Jun 1954 
Apr 1953 


Aug 1963 


Aug 1970 
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NUMBER OF CONT RACT TERMINA- 
CONTRACTOR CONTRACTS DATE TION DATE 
MB Associates 5 Jun 1964 Oct 1966 
Jun 1966 Aug 1967 

Jan 1967 Sep 1967 

Jun 1967 Jul 1969 

Mar 1969 Nov 1969 

Mellon Inst. of Ind. 4 -Aug 1950 Aug 1951 
Rsch Aug 1951 Aug 1952 
Aug 1952 Feb 1954 

Jun 1954 Aug 1955 

Melpar, Inc. 6 Jun 1961 Jul 1963 
Jun 1962 Jun 1963 

May 1963 Oct 1965 

May 1964 Nov 1964 

Jun 1964 Aug 1965 

Jun 1964 Jul 1965 

American Std., Inc. 2 Oct 1965 Jan 1967 
(Melpar Div) Feb 1966 Jul 1967 
Merck & Co., Inc. 2 May 1955 Dec 1956 
Apr 1960 Jun 1961 

Meteorology Rsch, Inc. 1 Jun 1965 Feb 1967 
Metronics Associates, Inc. 2 Apr 1966 May 1966 
May 1968 Jun 1970 

Metal Matic, Inc. 1 Aug 1954 Oct 1954 
Michigan, State of 1 Jun 1965 Jul 1967 

(Dept of Health) 

Michigan State College 5. Jun 1954 May 1956 
Oct 1950 Sep 1952 

May 1951 Oct 1951 

May 1952 Jan 1953 

΄ Οες 1952 Sep 1954 

Michigan State Univ. 3 May 1956 Sep 1967 
Dec 1965 Nov 1968 

May 1960 May 1961 

Michigan, Univ. of 7 Jul 1951 Jun 1952 
Apr 1953 Sep 1955 

Aug 1959 Jun 1964 

Aug 1962 Jun 1964 

Jun 1964 Nov 1965 

Mar 1967 Jun 1969 

Jun 1969 Jul 1961 

Midwest Rsch Inst. 4 Jun 1961 Jul 1963 
l Jul 1961 Apr 1964 


I-C-12 


PESE: | 


NUMBER OF ` CONTRACT TERMINA- 

CONTRACTOR CONTRACTS DATE TION DATE 
cont'd | 
Jun 1965 Jun 1971 

Metronics Associates, Inc. 2 Mar 1965 Oct 1968 
Jun 1968 May 1970 

Univ. of Miami 1 Apr 1969 Sep 1970 
Millipore Filter Corp. 1 Jun 1954 Dec 1955 
Mine Safety Appliances Co. 2 Jun 1955 Jan 1957 
Jun 1957 Apr 1959 

Sep 1959 Oct 1960 

Mar 1961 Nov 1963 

Jun 1963 Jun 1964 

 Minneapolis-Honeywell 3 Feb 1953 Dec 1954 
Regulator Co. Feb 1953 Sep 1955 
Dec 1952 Feb 1956 

Univ. of Minnesota 18 Jun 1950 May 1952 
Jul 1953 Sep 1956 

Jul 1951 Jun 1952 

Jun 1952 . May 1954 

Jun 1952 Jun 1954 

Jun 1952 Jun 1953 

Oct 1952 Dec 1953 

Apr 1953 Mar 1955 

Apr 1953 Sep 1953 

Jul 1953. Jun 1955 

May 1953 Jun 1954 

May 1954 Jan 1955 

Sep 1956 Sep 1957 

Jun 1964 Dec 1965 

Jun 1962 Dec 1965 

Jun 1959 May 1964 

Feb 1965 Apr 1966 

Mar 1967 Jun 1970 

Mississippi State 2 May 1951 Apr 1953 
College May 1953 Apr 1955 
Univ. of Mississippi 3 Jul 1951 Sep 1952 
Nov 1951 is Jun 1953 

Sep 1952 May 1955 

Univ. of Missouri l 1 May 1950 Apr 1952 
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| - NUMBER OF CONTRACT TERMINA- 
CONTRACTOR CONTRACTS DATE . TION DATE 
Molded-Resin Fiber Co. 1 Dec 1951 Feb 1953 
Monomer-Poylmer, Inc. 1 Nov 1951 Mar 1952 
Monsanto Chemical Co. 1 Dec 1958 Jun 1959 
Monsanto Research Corp. - up. IE Jan 1963 Dec 1965 
Jun 1966 Apr 1968 
Apr 1967 Dec 1967 
Jun 1968 Feb 1969 
Montana State Univ. - 1 Jun 1967 Nov 1970 
MID Research & Development 1 Jul 1960 Aug 1961 
Douglas M. McBean, Inc. 1 Jun 1953 Jul 1957 
McDonnell Douglas Corp. 1 Jun 1960 Mar 1965 
National Academy of 1 Dec 1957 Dec 1962 
Sciences 

Nation Research Corp. 1 Feb 1961 Mar 1961 
Univ. of Nebraska 2 l Sep 1951 Apr 1954 
Nov 1948 Aug 1951 

New Mexico College of ` 
Agriculture & Mechanic Arts 1 Jun 1960 Dec 1962 
New Mexico State Univ. 1 Jun 1964 Dec 1968 
New York Univ. 1 Jan 1954 . Jun 1956 
Research Fndn. of State 3 Oct 1952 Mar 1965 
Univ. of New York ) Jun 1963 Jun 1967 
Jun 1969 Jul 1969 
North American Avaiation, 2 Dec 1957 May 1959 
Inc. Jan 1962 Apr 1962 
North Carolina State of 2 Aug 1963 Sep 1963 
Univ. of N.C. May 1964 Jun 1964 
North Dakota Agricultural 2 Apr 1960 Sep 1960 
College Apr 1961 Sep 1961 
Northrop Corp. 1 Jan 1966 May 1967 
Univ. of North Carolina 1 Oct 1951 Jan 1954 
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CONTRACTOR 


Northwestern Univ. 


Univ. of Notre Dame 
New York Univ. 


Univ. of Notre Dame 


G. O, Noville & 
Associates Inc. 


Ohio University 


Ohio State Univ. 
Research FNDN. 


Okanagan Copter Sprays Ltd. 


Oklahoma Agric. & 
Mechanical 

Oklahoma State Univ. 

Olin Mathieson Chem.: Corp. 


Optics Technology, Inc. 


Ordnance Engrg. Corp. 


Oregon State Univ. 


T. G. Owe Berg, Inc. 


Parke, Davis & Co. 
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NUMBER OF 
CONT RACTS 


3 
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CONTRACT 


DATE 


Sep 1950 


.Nov 1951 


Dec 1952 
Dec 1951 
Nov 1951 


Jun 1953 
Jan 1950 
Mar 1951 
Sep 1954 
Sep 1959 
Nov 1962 


Aug 1953 


Feb 1955 
Jan 1957 


Oct 1952 
Jan 1955 
May 1955 
Oct 1959 
Oct 1962 
Mar 1963 
Jun 1963 
Jun 1969 


Jun 1967 


Sep 1951 


Mar 1963 


Feb 1968 


Sep 1955 
. Sep 1955 


May 1963 
Jun 1965 


May 1955 


Jan 1964 
Jan 1969 


Jun 1966 
Jun 1951 


TERMINA- 
TION DATE 


Oct 1951 
Oct 1952 
Jun 1954 


Mar 1954 
Nov 1953 


Jul 1954 
Mar 1951 
Jul 1954 
Sep 1955 
Aug 1960 
Jan 1965 


Jul 1957 


Jan 1957 
Jan 1958 


Oct 1955 
Dec 1958 
May 1957 
Sep 1960 
Oct 1965 
Dec 1965 
Sep 1965 
Jul 1969 


Jun 1967 


Feb 1953 


Jun 1963 
Aug 1969 


Feb 1958 
Feb 1958 


Nov 1964 
Jun 1966 


May 1956 


Dec 1968 
Apr 1970 


Aug 1967 
Nov 1954 
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NUMBER OF CONTRACT © TERMINA- 
CONTRACTOR CONTRACTS DATE TION DATE 
cont'd. ö | Jan 1953 Apr 1955 
May 1953 Feb 1958 
May 1955 Feb 1958 
Dec 1954 Oct 1955 
F . Oct 1955 Oct 1956 
Apr 1957 Oct 1958 
Park Thompson 1 Dec 1950 Aug 1951 
Ralph M. Parsons Co. 10 Oct 1951 Oct 1951 
Dec 1951 Mar 1952 
Jun 1952 : Feb 1954 
Jun 1952 Aug 1955 
Apr 1952 Jul 1963 
Jun 1952 May 1956 
Sep 1954 Nov 1955 
Jun 1951 Nov 1951 
Aug 1951 Dec 1953 
Sep 1953 Jan 1954 
Pennsalt Chem. Corp. 3 Jun 1962 Dec 1965 
Jan 1969 Sep 1970 
Jan 1969 Sep 1970 
Pennsylvania State College 3 Jul 1951 Aug 1953 
Sep 1953 May 1970 
Mar 1969 Apr 1971 
Pennsylvania, Univ. of ó May 1955 Nov 1957 
Feb 1958 Jun 1958 
Jun 1958 Sep 1961 
Jul 1961 Aug 1967 
Pfizer, Charles & Co., Inc. 3 May 1963 May 1964 
Mar 1965 Jan 1967 
Jun 1963 Jun 1964 
Philco Corp. 1 Jun 1961 Nov 1964 
Photomechanisms, Inc. 2 Sep 1958 Feb 1962 
Oct 1961 May 1962 
Pittsburgh, Univ. of 1 Αρτ 1951 Jun 1953 
Planning Research Corp. 1 Apr 1960 Dec 1961 
Plax Corporation 1 Mar 1952 Sep 1952 
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NUMBER OF ` CONTRACT TERMINA- 
CONTRACTOR CONTRACTS DATE TION DATE 
Pneumo-Dynamics Corp. . 1 Jun 1963 Jan 1964 
Polaroid Corp. 6 Feb 1951 Jun 1952 
) Jun 1952 Jun 1953 
Jun 1953 Aug 1954 
Sep 1954 Dec 1955 
Jan 1956 Apr 1957 
Apr 1958 Apr 1960 
Prengle, Dukler & Crump 1 May 1961 Mar 1964 
Prime, Inc. 3 Jul 1950 Oct 1950 
May 1953 Apr 1954 
Aug 1953 May 1955 
Princeton Univ. 1 Jun 1967 Oct 1969 
Puerto Rico, Univ. of 1 Jan 1952 Jun 1952 
Purdue Research Fndn. 6 Jun 1952 Nov 1954 
Jan 1955 Mar 1956 
Jul 1963 Jan 1966 
Jun 1966 Aug 1968 
Feb 1969 . Aug 1970 
Jun 1963 Dec 1969 
Rheem Manufacturing Co. 1 Mar 1952 Apr 1954 
Rhode Island State College 1 Jan 1951 Mar 1952 
Rbode Island, Univ. of 1 Mar 1953 Mar 1955 
Rutgers College 1 Oct 1950 Sep 1951 
Rutgers Univ. | 1 Oct 1951 Sep 1953 
Rutgers, The State Univ. 2 Jun 1957 Aug 1960 
Sep 1962 Aug 1965 
Ryan Aeronautical Co. 1 May 1963 Jul 1963 
Sharpley Laboratories, Inc. - 1 Mar 1963 Mar 1966 . 
Shell Chemical Corp. 1 Nov 1958 ^ — May 1959 
Sierra Engrg. Co. `. 1 Jun 1964 Jul 1965 
Smithsonian Inst. 4 Apr 1951 Apr 1953 
| Apr 1953 Apr 1955 
Jul 1955 Apr 1956 
Oct 1962 Jun 1969 
Southern Calif., Univ e 2 Oct 1952 Jan 1955 


of Jan 1955 Sep 1957 
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NUMBER OF CONTRACT TERMINA- 
CONT RACTOR CONTRACTS DATE TION DATE 
cont'd Jan 1955 Sep 1957 
Southern Research Inst. 16 Apr 1951. Jan 1952 
Jun 1951 Jun 1952 
May 1952 Dec 1952 
May 1952 Sep 1953 
Jun 1952 Jun 1953 
Jun 1953 Jul 1954 
Oct 1953 Sep 1954 
Feb 1953 Nov 1955 
Jun 1954 Dec 1955 
Oct 1954 Jan 1956 
Aug 1954 Sep 1955 
Jan 1956 . Mar 1958 
Jul 1956 : Aug 1957 
Feb 1960 Apr 1961 
May 1960 Sep 1963 
Dec 1961 Jun 1962 
Southwest Research Inst. 1 Apr 1957 Jul 1957 
Sperry Piedmont Co. 1 | Jan 1965 Aug 1965 
Sperry Utah Co. 2 Apr 1963 May 1965 
i Jun 1964 Mar 1965 
Specialized Instruments 2 May 1952 Aug 1952 
Corp. Jan 1954 Jul 1954 
Spraying Sys Co. 1 Jul 1951 Aug 1952 
Squibb, E. R. & Sons 1 ' — Jun 1952 Apr 1953 
Stanford Research Inst. 2 Aug 1957 Aug 19 58 
Jun 1954 Jun 1955 
Stanford, Leland Jr. Univ. 4 Jun 1954 Jun 1955 
Jul 1955 Aug 1956 
Oct 1951 Apr 1954 
Aug 1956 Sep 1959 
Stanford Research Inst. 1 Har 1964 Jan 1966 
Syracuse Univ. 2 Nov 1967 Jan 1969 
Jan 1969 Apr 1970 
Taller Y Cooper, Inc. 1 Jun 1955 May 1957 
Tennessee, Univ. of 2 Jun 1951 Oct 1952 
Nov 1962 Oct 1965 
Texas Agric. Mechanical Col. 5 Jul 1953 Dec 1954 


NUMBER OF CONTRACT TERMINA- 

CONTRACTOR CONTRACTS DATE TION DATE 

cont d e Jun 1954 | Jun 1955 

Jun 1955 Aug 1956 

Aug 1956 Aug 1957 

o Jun 1968 Dec 1970 

Texas. Univ. of 8 Oct 1951 Oct 1954 

Oct 1952 Jul 1955 

Sep 1955 Jul 1958 

Jun 1957 Aug 1958 

Feb 1951 Beb 1953 

Aug 1958 Aug 1960 

May 1963 Oct 1965 

Jun 1968 Jun 1970 

Tex. Rice Improvement 1 f Mar 1958 Nov 1958 
Assoc. 

Thompson Helicopters, Inc. 1 May 1964 May 1964 

Townsend Engineered Products 1 .. Αυρ 1963 Jul 1957 

Inc. 

Tracerlab, Inc. 6 Dec 1951 Dec 1952 

Jan 1953 Dec 1953 

Sep 1949 Dec 1951 

Jan 1954 Mar 1955 

Jun 1955 Feb 1957 

Apr 1957 Dec 1958 

Travelers Research Corp. 1 Jun 1966 Jan 1968 

Trident Eng g Assoc. Inc. 1 Mar 1965 Aug 1965 

Trio-Cml Works Inc 4 Sep 1967 Oct 1967 

Aug 1967 Sep 1967 

Mar 1969 Mar 1969 

Jul 1969 Dec 1969 

Edward L. Trudeau Foundation 1 Jun 1952 Sep 1953 

U.S. Industrial Corp 1 Apr 1965 Jun 1965 

U.S. Rubber co. 1 Jun 1964 Jul 1965 

U.S. Steel Co. loc Mar 1958 ` Mar 1959 

Univ. Match Corp. 3 Feb 1954 | May 1955 

Sep 1955 Jun 1956 

Nov 1955 Νον 1957 

Utah,Univ of 6 Jan 1951 Feb 1953 

Mar 1953 Feb 1954 

Mar 1954 May 1955 
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NUMBER OF CONTRACT TERMINA- 
CONTRACTOR CONTRACTS DATE TION DATE 
cont d Nov 1953 Nov 1954 

Nov 1954 Jun 1956 
Jul 1955 Jul 1959 
Virginia, Univ. of 2 Jun 1965 Apr 1967 
May 1967 Feb 1969 
Vitro Eng g Co | | 1 | Dec 1961 Mar 1962 
Wahl-Henius Inst 2 Jun 1952 Oct 1952 
Jun 1953 Jun 1954 

Warner Lambert Pharmaceutical 1 Jun 1953 Jun 1955 
co. 

Wash. St. Univ. 4 May 1967 Sep 1968 

Aug 1959 Nov 1964 
Dec 1964 Nov 1968 
Jan 1969 Jun 1970 
Wesleyan Univ. 2 Feb 1953 Apr 1955 
Apr 1951 Apr 1953 
West Va. Univ 14 Jun 1949 Sep 1951 
Jun 1952 . Jun 1953 
Dec 1952 Feb 1955 
Jun 1953 - . Jun 1954 
Jun 1953 ; Jun 1954 
Jun 1954 Jun 1955 
Oct 1954 Sep 1955 
Feb 1955 Jan 1957 
Jul 1955 Jun 1956 
Jul 1956 Jul 1959 
Feb 1957 Jan 1958 
Jan 1963 Sep 1964 
Feb 1963 Apr 1966 
Sep 1964 Mar 1966 
Western Reserve Univ. 3 Mar 1951 Feb 1952 
Jun 1951 May 1952 
May 1952 May 1953 
Wiegand, Edwin L. Co. 1 Aug 1955 Αρτ 1956 
Wisconsin, Univ. of 21 May 1950 May 1952 
Jun 1950 May 1952 
Jun 1950 Jan 1952 
Jun 1952 Jan 1954 
Sep 1952 Sep 1953 
Mar 1953 May 1955 
Apr 1951 Aug 1956 
Feb 1954 Sep 1956 
Dec 1954 Oct 1963 
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NUMBER OF CONTRACT TERMINA- 
CONT RACTORS CONTRACTS. DATE TION DATE 
cont'd i Jul 1956 Jul 1957 
l Nov 1956 Jun 1961 

Jun 1966 Oct 1969 

Sep 1950 Sep 1951 

Oct 1950 Oct 1951 

May 1951 May 1953 

Jun 1951 Jun 1952 

Sep 1951 Sep 1952 

Oct 1951 Feb 1953 

Feb 1952 Sep 1953 

Jun 1952 Jan 1954 

Jun 1952 May 1953 

Wistar Inst. Of Anatomy 3 Jun 1963 Oct 1965 
May 1966 Jan 1968 

May 1960 Apr 1962 

Worchester Fndn. for 1 Dec 1962 Nov 1963 

Experimental Biology 

Yale Univ. 2 Jun 1963 Aug 1965 
Jun 1966 Oct 1967 

H.L. Yoh & Co., Inc. 2 Jun 1955 Feb 1956 
- Jun 1955 Mar 1956 


t 
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Bechgrcuné. Precucticna of all BW sgencs focleding antipersornel and 


anticrop r.teríal, wes boced on technology developed in laboratory aao pilot 


piers facilities at Tort Detrick. -The first pilct plant, intended for the 
proccccicn cf betulinuw toxin, was completed in Octcber 1943. A secord plant 
was built ir Merch 1344 to produce anthrax speres and the anthrax simulant. 
From these Vegiugince until cessation of offensive BW operctions in 1969, 
Fort Detrick preduced test quant it: es of a large number of antiperscrnel and 
ancicrep 2W agents and developed the production process eventually employed 
at the Vigc and Pine Biuff Arsenal production facilities. A wide variecy of 
process equipment, some of which wes developed for the first tine to support 
the unique requirements of B4 productiou, constituted the numerous pilot plant 
facilities at Fort Detrick. . | 

Antípersonnel agent and munition production. The first large scale 
BW munition production facility was constructed at the Vigo Ordnance Plant, 
near Terre Haute, Indiana, beginning in May 1944. The vige Plant was intended 
to produce biological agents and vaccines and to fill and assemble biological 
gecnitions beginning with aathrax-filled bombs. The Vigo Plant was in a test 
operation phase producing BG, a harricss sinulant of anthrax, when the end 
of WWII terminatec plant operations. The piant wae deactivated and eventually 
excessed by the Army in 1946. 

The only facility operated for large scaie production cf zc" Lrersonnel 
BW agents vas located at Pine Bluff Arsenz 1 with donsexiiecion completed ia 
Novenber 1953. The plant later becanc perrererntly identified es tr Director- 
ate of Biological Oper at 103 (520). ‘Che iriticl cepchíl'ty of proscsing 
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bacterial agents was later ενραιζς τς fncluze capabilities fer picóuciz 
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toxine in adition to viral and richeltsial agent, and the unique cávacity 
. for erowing and infecting mosquitces vith viral egentes. Tha complex of 
buildings included those designed for agent tarmeutation, maniticns 
filling/production and laboratory support operaticns. The entire facility 
was designed and constructed to provide both absolute safety to operating 
personnel and absolute containment of the highly toxic and infectious 
materials produced there. Between 1954 and i967, the facility produced 
the following biological agents and toxins: Brucella suis, Pasteurella 
tularensis, Q fever rickettsia, Venezuelan Fquine Encephalomyelitis, 
Bacillus anthracis, botulinum toxin and staphylococcal enterotoxin. Bulk 
agents and antipersonnel munitions filled with these various agents and 
toxins were produced and stored at DBO a a deterrent capability. DBO 
operations were terminated in November 1969, and all stocks of anti- 
personnel biological munitions. agents and toxins were subsequently des- 
troyed in accordance with approved demi litarization plans. The facility 
was then decontaminated and deactivated, and on 15 May 1972, the complex 
(including land, buildings, aad equipment) was turhed over to tne Food 
and Drug RE an agency of the Department of Health, Education 
and Welfare, who operate it as the National Center for Toxicological 
Research (NCTR). 

Anticrop Biological Agent Beed: Three anticrop biclogical 
azents were produced between 1951 and 1969. These included both stem rust 
of wheat and rye, and rice blast. Between 1951 and 1957, wheat stem 
rust spores and rye stem rust spores were produced from innoculated 


crops at planting sites located on Government fnstallations. 
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The harvested spores were shipped to Edgewood Arsenal, Maryland for 
Classification, drying and storage. This operation was terminated in 
1959 by the Air Force. Between 1962 and 1969, wheat stem rust spores 
were grown at Government sites. The crude material was transferred to 
Rocky Mountain Arsenal where it was cleaned, classified and placed in 
cold storage. All wheat rust spores were destroyed by February 1973. 
Rice blast was produced by a submerged culture process under a 
contract. The production contract was awarded in March 1965. Agent 
Production was terminated in June 1966 after initial delivery of 


acceptable material. The final agent was packaged and stored at 


Fort Detrick. The total rice blast stock was destroyed between 13 


January and 18 May 1972. 
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Testing 


Géneral. Testing is an integral part of research and development. 
It 1s primarily concerned with the acquisition of data to evaluate and 
confirm or negate postulates and theories devised in the laboratory, 
instrumentation design parameters, and mathematical modes. 

Rationale for bíological testing. BW testing, like all elements 
of the BW program, was at its inception, unique. The artificial study 
of biological material disseminated into the atmosphere, now knovn as 
aerobiology, was not a practiced or organized scíentific discipline 
at the start of the BW program. Little or Se knowledge was available 
regarding the biological and/or physical decay factors of micro- 
organisms in normal weather fluctuations, the amount necessary to cause 
infections, nor the methodology or hardware to effect dissemination. | 
τ It was, therefore, essential] to cotdukt testing to acquire the necessary 
scientific and technical information to substantiate theories and fill 
knowledge gaps and to fetes ie vulnerability to attack. 

Categorization of biological testing. Biological testing can be 
divided into three categories, laboratory (small scale), closed chambers 
(medium scale), and open air field (large scale). Each of these 
categories can be further divided into testing with simulants and 
pathogens. ΄ The open air field testing ἐξ be furtier categorized into 
continental and extra contininental and that performed on public and 


non-public domain (military installations). Within this realm further 
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chavanterizetion can te delinctarce intra the tarset ef the. test, 
i.e., mechanical devices such ae dececters or biological samplers, and ` 


living targets such as humans, aniwals or crops, 


In addition to the ebeve testing ancther form may be categorized 
under the general heading of immunological testing in humans and animals 


which vas done to evaluate vaccines, toxcids and skin tests. 


Appendix I is a pictorial representation of biological testing. 
Liaison. The US Public Health Service closely followed the progress 
of BW research and development fron the very start of the R 
because of its civil defense responsibilities. In 1950 a USPHS liaison 
officer was assigned to Ft. Detrick on a permanent basis to maintain 
even closer contact for emergency health planning, and awareness and 
mutual exchange of information on new DEE methodology, epidemiology, 
disease control, safety, and vulnerability of the US to hostile BW attack. 
In 1951, the Department of Agriculture assigned a permanent liaison 
officer to closely follow the BW program as related to crops and animals. 
Active liaison was also maintained from the very beginning of the 
program with the other military services. The Surgeon General of the 
Army maintained his close liaison with medical personnel right on the 
scene working within the research and development laboratories. In 
1956, as a result of a Joint Medical Service and Chemical Corp Agreement, 
the Army Medical Unit was established at Ft. Detrick with the mission 
to conduct defensive R&D including prophylactic and therapeutic measures, 
more rapid and effective diagnostic and identification procedures aad to 


evaluate the threat of BW to the military from a medical point of view. 
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The US Naval Unit, Ft. Detrick was established on 8 February 1944 
with the mission to promote modern medical research in public health 
concerns, vapor phase disinfectants control of airborne diseases, and 


to provide the Naval Establishment with information for its defense. 


Naval personnel were integrated into all aspects of the laboratories, 
and operational elements of the past. 

The US Air Force began to station liaison officers at Ft. Detrick 
in the late 1940's. The mission was to coordinate BW munition develop- 
ment, supply support for field testing, and to maintain and operate a 
meterological station. . = 

General Safety and Medical Considerations. The safety and medical 
aspects of testing with biological material were of overwhelming concern 
to management from inception of the BW program, primarily because of the 
many unknown factors, and the potential severe danger to employees as 
well as the local community. A major safety organization was always 
established along with the operational organizations and its importance 
can be attested to by the fact that the Safety Director reported directly 
to the Commanding Officer and Technical Director. Since many of the early 
a uen of the Safety/medical program were of necessity experimental, 
it was necessary to confer with and have the approval of the Surgeons'General 
of the military services for much of its operations. U.S. Public Health 
Service maintained cognizance of the program and provi? advice on 
public health. | 

To this get, the Safety/medical program developed specialized 
operating features for laboratories to include negative pressure jaù 
lation cabinets, glove ports and gloves for working within the cabinets, 


and exhaust ventilation system incorporating air incineration chambers, 
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veter end water decontamination svscems aa! protective clothing 2rd 
mesks to ensure that oo contaminated metería] contacted ine workers 


or was discharged to the environment. 


e 


These pioneering efforts subsequently became the foundatior for 
infectious disease safety procedures, techniques and equipment 
throughout the scientific and industrial communities in the world. 

. The concern for safety/medical aspects is further noted by the 
deliberations of various external/advisory committees such as "Tae 
us Biological Warfare Committee" (Merck Committee) in 1942, and the 
Committee on Biological Warfare of The Naticnal Military Establishment 
Research and Development Board (Baldwin) in 1968. With advent of the 
requirement to determine the field environment effects such as varying 
temperature, humidity, terrain, to irclude structures, sunlight, winds, 
etc., on BW agents, independent external advisory committees were formed 
to review, comment upon, and make recommendations concerning test 
protocols. These committees were "The Ad Hoc Committee on BW Testing" 
(Scheele Committee) 1953, and "The Interagency Survey Committee on 
BW Testing" (Price Committee) 1958. The members of these committees 
were eminent authorities in their fields of biological and medical 
sciences ard were drawn from various universities, and Federal and 
state agencies. It is to be notec that these committees did in fact 
make strong recommendations for safety/medical requirements and 
specified certain pathogenic microorganisms which should be utilized 


for open-air testing. The Army considered these latter recommendations 


binding. 
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The increased testing program which arose from DOD Project 112 
generated a detailed safety review procedure for each test. The Deseret 
Test Center (DTC) Medical Advisory Committee" (Davis Committee) 1962-1969 
provided the first level of review. Since DTC was a joint organization 
the proposed test mn were reviewed and approved by the Joint Chiefs 
of Staff and the Office of the Secretary of Defense. A national policy 
directive was issued by the President on 17 April 1963 requiring 
Presidential approval of all tests which might have significant or pwotracted 
effects on the physical or biological environment. The Department of 
Defense issued an instruction in April 1963 on Large Scale Scientific or 
Technological Experiements which outlined the procedure to be used for 
obtaining Presidential approval. DTC test plans and the Medical Advisory 
Committee recommendations were forwarded to the President's Science 
Advisory Committee for approval. 

Conduct of testing. In the conduct of testing, specialized 
sampling and analysis aspects were employed to determine the various 
parameters of the test requirements as well as da νι travel 
distances.; These were wise GE by rather complete meteorological 
data gathering systems to define meteorological conditions. Metero- 
logical conditions were an absolute control factor in whether or not 


a test was permitted to start or continue. 
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Simulant Testing. Every effort expended in open-air testing was 
first directed towards the utilization of simulants to obtain the necessary 
data for evaluation. Biological simulants are defined as living micro- 
organisms, not normally capable of causing infection, representing . 
the physical and biological characteristics of potential microbiological 
agents and considered medícally safe to operating personnel and surrounding 
communities. In addition, certain selected inorganic materials such as 
flourescent particles, were also utilized to obtain aerosol dissemination 
data. 

The two most commonly used biological simulants were Serratia mar- 
cescens (SM) and Bacillus subtillis variant niger, normally referred 
to as Bacillus globigii (BG). The most commonly used flourescent particle 
was an inorganic complex, zinc cadmium sulfide (Zn CdS). 

Bacillus globigii (BG). BG is considered ubiquitous in nature. It 
can be readily cultured from hay, dust, milk and water. It was and is 
still considered by medical authorities to be harmless (nonpathogenic) 
to man. The utilization of BG in aerosol testing in open-air tests 
were reaffirmed as recently as 1970 by The Surgeon ERR of the US 
Public Health Service who indicated as a result of his directed literature 
search and consultation with health experts, that ihere is no evidence of 
infection in man or experimental animals following exposure to BG spores, 
even in massive doses. 

Serratia marcescens (SM) is a motile, nonsporulating, gramnegative 
bacillus which may produce a red pigment especially vien grown at room 
temperature. It is commonly found in water, food and sewage and some- 
times can be isolated from feces and sputum of apparently healthy people. 
It was used as a bacterial marker with little risk up to 1969 because 


of its avirulant nature. In 1969, it was recognized as having 
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limited pathogenic capability and should not be used for study of 
experimental infections in man because of the assumed role as an 
opportunist, producing disease if man is exposed to large doses 
and/or when the body defenses are weakened by age, debilitatory 
disease, drug abuse or antibiotics. A summary report on SM is at 
Appendix II. 

Aspergillus fumigatus (AF) was a fungus simulant used on four 
occasions from 1950-1953 and abandoned when antifungal agents were 
removed from the BW program. It is ubiquitous in nature and can be 
cultured from soil, water, air, fcod stuffs, animals waste products. 
and most human body orifices. AF is considered an opportunist causing 
espergillosis in debilitated persons. 

Rationale for Vulnerability Testing. In the beginning and continuing 
throughout the BW Program, there was a paucity of scientific and 
engineering knowledge and principles related to the vulnerabili-y of 
the US and/or its personnel to BW attacks both covert and overt. 
Vulnerability testing was required to provide information on the 
agents likely to be used, means of disseminating agents, sizes of areas 
that could be attacked, environmental effects on agents, obstructive 
effects of buildings and terrain on agents, ability to detect and 
identify agents areas of the US and for its forces most likely to be 
attacked, the extent of damage possible, and data to devise physical. 
and mathematical models to be used as substitutes for live, open air 


testing. 
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The examination ef ihe cheat cf vuinsTatility cf the US and/or 
its ders nel co cM attack, overt δὲ covert, wos under active tee 
ation as ecrly as 1939. "Bacteriolecsical Warfare Possibliities", 
Technical Study No. 16, 28 August 1939, Office of the Chief, Chemical 
warfare Service, concluded „ that attack by airplane dissemination of 
infected insects and cther bacteriological materials, is a possibility 
not to be ignored, especially when parachute troop landing can be Ex ceca doli 


Intelligence information from WWI indicated that Axis powers had 


resorted to tne use of BW in the form of anthrax and glanders. 


Concern about the vulnerability of the US tc BW attack at the 
highest levels in the government has been noted in previous chapters 


especially chapter l. However, immediate concern was expressed by 


the Chairman of the Committee on BW, of the Research and Development 
Board of the National Military Establishment (NME) in a special 

report on BW activities. 5 August 1948. He concluded that: 

(1) Biological agents would appear to be well adapted to subversive use: 
(2) The US is particularly susceptible to attack by "special BW 
operations” (meaning subversive or covert actions involving the use 

or biological agents); (3) The subversive use of biological agents by a 
potential enemy prior to a declaration of war presents a grave danger 
to the US; and (4) The BW R&D program is net now authorized to meet 

the requirements necessary to prepare defensive measures against 


special BW operations. The memo recommended that the Secretary c: 
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Defense authorize the NME to engage in the required R&D to counter the 
threat in the field of special BW operations and suggested that a unit 
be set up as an integral part of Ft. Detrick. Illustrative examples 
of projects to be undertaken described in the memo were testing of 
ventilating systems, subways, water supply systems, etc., with 
innocuous organi sms. 

House Report No. 815 entitled "Research in CBR," a Report of the 
Committee on Science and Astronautics, the House of Representatives, 
86th Congress, First Session 1960, recommended that "more positive 
and imaginative attention should be given to the problems of detecting 
and guarding against use of CBR by saboteurs aimed at disrupting key 
activities in time of emergency." (Appendix III) 

Concern regarding vulnerability of the US continued even after 
the Presidential ban on offensive BW in 1969. The Chairman of the 
President's Science Advisory Committee, BW/CW Panel, submitted a 
report on 16 December 1970 "Requirements for BW Defanse" to the 
Deputy Secretary of Defense. The report stated a recognition of 
the need to continue many aspects of the BW defensive program to 
include the resolution of problems relating to US prepardness against 
covert attack on the civilian population. 

The report of the NSC Under Secretaries Committee, 5 August 1972, 
entitled "Annual Review of the US CW and Biological Research Program" 
Appendix B, entitled "Biological and Toxin Research Program" contains 
a recommended 5-phase program which it states is in T with 


the PSAC report (15 December 1970 noted above). The vulnerability 
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Analysis prase of the N3C resore atates- "this portion cf the program 
Mill examine the US and its Armed Forces vulnersiitity to biological 
attack. It will include an active examination of ....results of. 


vulnerability testíng.... This will be a continuing program. The 


"Testing" phase of the recommended program states "simulated tests vill. 


be required for testing defense eauipment and fcr vulnerability 


analysis." The report further states that studies indicating vulner- 


ability of the United States and its Armed Forces must remain classified. 


Thus vulnerability testing provided essential data to permit the 
military and civil defense authorities to assess the dangers to which 
the US and its allies might be exposed and to plan appropriate responses 
by enemy actions in the BW area. 


Appendix IV summarizes BW field testing chronologically. 
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APPENDIX II to ANNEX E 


` ' — SERRATIA MARCESCENS INFECTION 
CONTENTS 
I. Definition -' Description 


II. Disease associated with S. marcescens 


- 


a. pre antibiotic era 
b. post antibiotic era 


III. Use of S. marcescens as a bacterial marker. 


IV. Use of S. marcescens by the US Army relative to disease reports at 
~ that time. 


V. Summary. 
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J. Definition. 
S. marcescens is a motile, non-sporulating, gram negative bacillus oi 
the family Enterobacteriace, which may. produce a red pigment especially when 


grown at room temperature. lt is commonly found in water, food and sewage and 


can be sometimes isolated from the feces and sputum of apparently healthy people, |! 
Il. Disease associated with S. marcescens. 
e. Pre antibiotic era (prior to 1946). mM m" 
S. marcescens, originally named Chromobacterium prodigíosum, was 
first recognized in 1823 as a cause of "bleeding polanta, a sed diaceisatos of 
" cornmeal mush‘), and has subsequently received great historical notoriety as a 
masquerader of blood (i.e., blood stained πώς. wafers). A low degree of 
pathogenicity was assumed because reports of serious infection in hun.ans were 
rare isolated events. In 1913 9) woodward and Clark reported a case of "pseudo- 
hemoptysis" in a young man. Aside from a chronic cough and the psychological 
aspects of producing red (appearing bloody) sputum, he was apparently quite 
healthy. Thompson (4) and Aronson (5) reported the same case of meningitis. 
The patient apparently recovered spontaneously and there was some question as to 
whether the organism was a contaminant. Other reports were not available for 
this review suggested a pulmonary( 6) and a wound (7) infection. 


b. Post antibiotic era. 


The post antibiotic era ushered in a period during which an increasinz 
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number of incidences of serious infections caused by S. marcescens were 
reported. They began with scattered reports on series of small numbers of B 
cases ον 9, but which have steadily increased until the present time (over 

10 888 55 since 1970. The common threads running throughout the reports 
are hospitalization, intravenous and urinary tract catheterization, serious 
underlying disease, a debilitated state, broad spectrum antibiotics and 


steroid Heitment 10, 11, 12, 19, M) 


All these conditions predispose patients 
do infection with organisms of low intrinsic virulence. The largest number of 
reports have emphasized the acquisition of the organisms‘ 15, 16, 17, 18, 19), 
and the urinary tract as.a principle infected organ. (Bibliography incomplete). 
III. The use of S. marcescens as a bacterial ‘marker. 

The non-virulent aspects of S. marcescens during the pre antibiotic E 
and its red coloration allowing ease of identification led to its selection as a 
bacterial marker. In 1937, Burket and Burn’), and in 1949, McEntegart and 


Porterfield? 1) 


» painted S. marcescens on gums to determine the source of 
bacteriemia following dental extraction. No ill effects were seen in spite of 
documented bacteriemia in 18 patients. Kass and Schneiderman 72), planted 
Serratia marcescens to demonstrate bladder colonization from the urethral 


(23) 


meatus after catheterization. Laurenzi, Porter. Kass demonstrated the 


-bacterial clearing effect of the tracheobronchial tree after planting S. marcescens 
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in the oropharynx. Paine” demonstrated the relatively harmless effects on 
healthy young volunteers of aerolization of large amounts of S. marcescens 
(2.5 hrs exposure, 2 x 10° org. per cubic feet of air). In fact, until the early 
1960's S. marcescens was routinely used to demonstrate aerolization and air 
sampling techniques in college bacteriology courses 79), . 
IV. Use of S. marcescens by the U.S. Army relative to reports of disease 
at thet time. 

The only incidence of S. marcescens aerolization by the military referred to 
in the publisbed literature occurred in the San Francisco Bay area, September 


- 195079), 


In 1957, Wheat, et BI reported on 11 cases seen in a San Francisco 
Hospital from September 1950 - February 1951. However, the assoct ation with 
the above mentioned aerolization appears to be coincidental, since (1) no other 
hospitals reported similar findings; (2) and all the patients had urinary tract 
infections (2 subsequently developed depdcemia, a well recognized complication 
of urinary catheterization). Thus, considering the evolution of disease caused 
by S. marcescens, it S likely that this report was the ο. of what was 
to come. | 

Intravenous drug abuse, which is frequently associated with an increased 
incidence of infections, was the underlying condition associated with 19 cases 


of endocarditis caused by S. marcescens in the San Francisco Bay area reported 
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A (26 

by Mills, et al in 19760 , Similar clustering of cases οἵ endocarditis an. ong 
addicts due to unusual organisms have been reported, (i.e., Pseudomones 

in Detroit, enterococci in Cleveland) 


Recent reports of infections involved principa!lv non-pigmented strains. 


The relationship of pigment production to the ability to infect man is unclear 


st the present time. — = xe dans 


V. Summary. 


The increase in infections caused by S. marcescens appears to be an illness 
related to medical progress and has assumed a prominent role as an opportunist, 
producing disease in man only in large doses (i. e., contaminated nebulizer), 
and/or when the body defenses are weakened by age, debilitating disease, drug 
abuse, or antibiotics. Its early use as a bacterial marker entailed little risk, 
attested to be the fact that highly reputable medical journals (1-6., 22, 23, 24), 
published the data, and an editorial in the Lancet 79 published as late as February 
1969, emphasized the avirulent nature of the organism. Not unti! 1969 did Seegen 
of limited pathogenic capability lead to the advice that the organism should not be 


usec for the study of experimental infections in man. 
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Annex E 


Exicece Licin Appendix III 


RESEARCH IN CBR 


A Report of 


THE COMMITTZE ON SCIENCE 


AND ASTRONAUTICS 


μα TTD -. The House of Representatives 
o . The Congress of the United States 


EIGHTY-SIXTH CONGRESS 


FIRST SESSION 
(No. 23) 
House Report No. 815 


Pages 15-16 


As a result of its hearings and further study on the problems of 
research in CBR, this committee offers the following recormendations: 

(1) There must be a strong and continuous intelligence effort 
conducted by the United States as a protective measure to keep abreast 
of foreign developments ín the fields of CBR if this country is to 
have time to develop adequate passive defense and other countermeasures. 

(2) Surveillance of foreign activities might also give this Naticn 
its only inkling of imminent use of CBR against the United States, and 
therefore is important for this reason, too. 

(3) There is an urgent need for greater public und ers tand ing of the 
dangers and uses of CBR if proper support is to be given to our defenses 
and countermeasures. 

(4) In any ccasideration of international disarmament, a special 
effort πιεί be made ~ot to overlook che great potential of CBR and 
the ease of evading detection of CBR activities. 

(5) There is an urgent need for e higher level of support cn a 
continuing, longrun basis in order to develop better detection and 
Protection reasures against possible erployment of CBR against this 
country. 

(6) Civil defense plans of this country should include e more 
positive effort at providing sheiters which are prcof against CBR attics, 
at providing more masks and protective clothing, and in public 
instruction in g- ens ive measures. 
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(7) More positive aus imegincetive atrerticn should be given to the 
problems cf detectin: and suerding agains: use of CBR by saboteurs 
aimed et disruptins key eacciv’ties in time of emergency. 

(8) The committee views CBR as a weapon which is not competitive 
with nuclear weapons, but compicmentarv to them, designed to do a 
different job. 

(9) The committee cannot bring itself to describe any weapon of 
was as "humane," ond makes no meral judgement on the possible use of 
CBR in warfare. It does recognize that ignoring CBR will not remove 
the prcblem of íts existence or its possible employment against the 
United States. 

(10) It ís granted that some forms of CBR offer the prospect and 
the hope of vinning battles without takíng human lífe or destroying 
homes and factories. If force must be used, this is better than many 
of the alternatives. But it must also be recognized that even if the 
United States is attacked with the new "gentle" weapons, the conse- 
quences of any defeat for our Natíon would be just as dangerous to 
our national goals and life. 

(11) It is also recognized that in the present world situation with 
other countries pursuing vigorous programs of CBR development, the 
best immediate guarantee the United States can possess to insure that 
CBR is not used anywhere against the free world is to have a strong 
capability in this field, too. This will only come with a stronger 
program of research. 

(12) At the present tíme, CBR research ís supported at a level 
equivalent to only one one-thousandth of our total defense budget. 

In light of its potentialities, this committee recommends that serious 
consideration be given to the request of Defense officials that this 
support be at least trebled. Only an increase of such size is likely 
to speed research to a level of attainment compatible with the efforts 
of the Communist nations. 

(13) If CBR is to be considered a deterrent force in the U.S. 
arsenal of weapons, the program of research advocated here will have 
to be accompaníed by an adequate program of manufacture and 
deployment of CBR munítions. 

(14) CBR warfare is not particularly expensive as compared with 
many other modern forms of warfare, particularly when considered 
as an incremental cost added to already necessary delivery techniques 
employed for nuclear weapons. This is a further reason why this 
investment must be given careful consideration. 

(15) The research being done in CBR has already yielded a variety 
of peacetime benefits, including antidotes for poisons, new serums 20 
. prevent disease, greater understanding of how diseases are spread, 
new insecticides, and fundamental knowledge of life processes. (See 
appendix.) There is no real separation possible between potential 
military applícation of chemical and biological knowledge and peace- 
ful applications. These peaceful applications are required in any 
case, and deserve added support for the natioral welfare. 

(16) The United States is in a research and development race, »or- 
ticularly with the Soviet Union, whecher it be for peaceful or mili::rv 
purposes. The study by this committee of CBR reinforces our genera! 
view of the urgency cf the overail race and the necessity of full 
public understanding and support cf science and technology everywhere 
in our Nation. 
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Appendix IV to Annex E 
| Biological Field Testing 
(Chronological Listing) 
Table 1 - Antipersonnel with biological simulants involving public domain. 
Table 2 - Antipersonnel with biological simulants not involving public domain. 
Table 3 - Nonbiological sisuleits/aír diffusion involving public domain. 
Table 4 - Antipersonnel with pathogenic agents. 
Table 5 - Anticrop with pathogenic agent involving public domain. 


Table 6 - Anticrop with pathogenic agent not involving public domairn.. 


Abbreviations 

Unavailable. 

Bacillus globigii (Bacillus subtilis var niger). 
Serratia marcescens. 

Aspergillus fumigatus. © 

Escherichie coli. 


Fluorescent particle. 


bk a RS 2 8 E 


Lycopodium Spores. 


502 Sulfur Dioxide. 


LOCATION OF TEST 


Washington, DC 


USS Coral Sea anch- 
ored in Hamptom Rds, 


& USS K.D. Bailey 


at sea off entrance 


to Hampton Roads 
Hampton Roads, VA 
1 trial at anchor, 
16 trials at sea 
off the entrance 


San Francisco, CA 


Port Hueneme, CA 


Panama City, FL 


Off-shore, between | 


Port Hueneme and 
Point Mugu, CA, 
near Santa Barbara 


Pennsylvania State 
Highway #16 west- 
ward for one nile 
from Benchmark #193 


Kittakinny and 
Tuscarora Tunnels, 


Pennsylvania Turn- ` 


pike 


Offshore Hawaii 


87-857 © - 
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TABLE 1 


BIOLOGICAL FIELD TESTING 


ANTI-PERSONNEL 


BIOLOGICAL SIMULANTS 
INVOLVING PUBLIC DOMAIN 


DATE(s) OF TEST 


18 Aug 1949 
26 Aug 1949 
12-13 Dec 1949 
11 Mar 1950 


1-21 Apr 1950 


Sep 1950 


10 Sep - 24 Oct 
1952 


Mar-May 1953 
17-27 Aug 1954 
7 Jan 1955 


Aug 1955 


Jan-June 1963 


IV-E-1-1 


SIMULANT/AGENT USED 


SM 


28 


GE 


BG 


LOCATION OF TEST 


Vicinity Ft. Greeley, 
Alaska 


Central Alaska 
National Airport & 
Greyhound Terminal, 
Wash, DC 

Oahu, Hawaii 


Off California 
Coast (San Diego) 


Hawaii, Hawaii 
New York, ΝΥ΄ 


Hawaii, Hawaii 


Oahu, Hawaii 


Dugway Proving Ground 
Utah ) 


Camp Cooke, 
California 


Edgewood Arsenal, MD 
Key West, FL 


Off California Coast 
(San Clemente) 
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DATE(s) OF TEST 


Dec 1963 - Jan 1964 
Jan - Feb 1965 


May 1965 


May - Jun 1965 


Feb - Mar 1966 


Apr - May 1966 
7-10 Jun 1966 


Jan - Mar 1968 


Apr - May 1968 


1945 
Jul-Nov 1949 


1955 


1959 
1952 


Aug-Sep 1968 


IV-E-1-2 


SIMULANT/AGENT USED 


BG 


BG 


FP 


BG 


BG 


BG 


BG 


LOCATION OF TEST 


Marine Corps Schools 
Quantico, VA 


Port Huemene, CA 
US Naval Advance 
Base Proving Ground 
Port Hueneme, CA 
NAB, Little Creek, 
VA 


Carswell AFB, Ft 
Worth, TX 


Fort Detrick, MD 
Limited Area 


Navy Supply, 
Mechanicsburg, PA 
and Norfolk, VA 


Fort Detrick, MD 


Fort McClellan, AL 
Fort McClellan, AL 


Camp Detrick, MD 


Dugway Proving Ground, 
UT 


Eglin AFB 


127 


TABLE 2 


BIOLOGICAL FIELD TESTING 


ANTI- PERSONNEL 


BIOLOGICAL SIMULANTS 


NOT INVOLVING PUBLIC DOMAIN 


DATE (Ss) OF TEST 


24-25 May 1949 


Jul and Sep 1949 


22 Jul 1949 


Dec 1950 

11-21 Feb.1951 

15 May 1951 

7 May - 4 Jun 1951 


Aug Sep 1951 
1 - 30 Jul 1952 
15-28 Sep 1952 
14 Feb 1953 to . 


24 Feb 1953 


May - Jun 1953 


l Jun - 1 Jul 1953 


IV-E-2-1 


SIMULANT/AGENT USED 


BG 


52 BRS RAR 


s» 8328 82 ED BR 2 828 
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LOCATION OF TEST DATE(s) OF TEST SIMULANT/AGENT USED 
Dugway Proving Ground, 17 Jun 1953 and BG 
UT 25 Jun 1953 SM 
Camp Detrick, MD Jun 1953 8M 
Fort Ritchie, MD BG 
Dugway Proving Ground, 13 Jul 1953 to BG 
UT 14 Oct 1953 
Dugway Proving Ground, 13 Jul 1953 BG 
UT 14 Jul 1953 BG 
6 Aug 1953 BG 
12 Aug 1953 BG 
Morrisville Maneuver 15 Sep 1953 BG 
Area, Pelham Range, 21 Sep 1953 BG 
McClellan, AL 
Dugway Proving Ground, 15 Oct 1953 BG 
UT 21 Jan 1954 BG, FP 
27 Jan 1954 BG 
12 Feb 1954 BG 
17 Feb 1954 BG, FP 
. 14 Mar 1954 BG, FP 
7 Apr 1954 BG, FP 
Ft Belvoir, VA 1953 BG 
Eglin AFB, FL and Apr - May 1954 BG 
Kirtland AFB, MM (Eglin) and 
Jul 1954 (Kirtland) 
Apr - May 1954, BG 
Jul 1954 
Dugway Proving Ground, 13 May 1954 BG 
UT 24 May 1954 BG 
Fort Ritchie, MD Sep 1954 BG 
Dugway Proving Ground, Oct 1954 BG, FP 
UT 15 Nov 1954 - 6 Jun 1955 BG 
1954 ΚΑ 
Engineer Proving 1954 BG 
Ground, Ft Belvoir, 
VA 
Port Hueneme, CA 24 Jan 1955 BG 


IV-E-2-2 


LOCATION OF TEST 


Dugway Proving Ground, 
UT 


Wright Patterson 
AFB, OHIO 


Dugway Proving Ground 
UT 

Loring AFB, Maine 
Army Chemical Center, 
MD 

Dugway Proving Ground, 
UT | 


Camp Cooke, CA 


Dugway Proving Ground, 
UT 
Army Chemical Center, 
MD 


Fort Detrick, MD 
Area B 


Dugway Proving Ground, 
UT 


Explosive Ordnance 
Disposal Technical 
Center, Indianhead, 
MD 


Range 75C, Eglin Air 
Force Base, FL 


Dugway Proving Ground, 
UT and Hamilton AFB, 
CA 

McGuire AFB 


Dugway Proving Ground, 
UT 
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DATE(s) OF TEST 


May 1955 
May - Jun 1955 . 
27 Jul 1955 


Aug 1955 


Aug 1955 


1 Dec 55 - 3 Feb 56 
Jan -.Feb 1956 


21 Mar 1956 
23-24 Apr 1956 


Spring - Fall 1956 


Summer 956 


Aug - Sep 1956 
1956 


Oct - Nov 1956 
20 May - 25 Jun 1957 
20 - 24 Jun 1957 


Jul - Aug 1957 
Sep, Oct 1957 


D 


Sep, Oct, Dec 1956 and 
Jan, Apr, Sep, Oct 1957 


7 Oct 57 and 18-21 Jan 1958 


15-18 Oct 1957 


1957 


IV-E-2-3 


SIMULANT/AGENT USED 


2 


E 28 REEE 
3 


2 EE gg 


BG 


28 


LOCATION OF TEST 
Eglin AFB, FL 


Dugway Proving Ground, 
UT 


Ft Eustis, VA 
Fort Detrick, MD 


Ft McClellan, AL 


Dugway Proving Ground, 
UT 


Fort Detrick, MD 
Eglin AFB, FL 


Dugway Proving Ground, 
UT, Ft Bragg, NC 

Yuma Test Sta, AZ 

Ft Detrick, MD 

DPG, UT 

Ft Bragg, NC 

Yuma Test Sta, AZ 

Ft Detrick, MD 


Dugway Proving Ground, 
UT 


Yuma Test Sta, AZ 
Ft Bragg, NC 


Dugway Proving Ground, 
UT 
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DATE(s) OF TEST 
May - Jun 1958 


Aug - Sep 1958 

Aug 1958 

24 Sep 1958 

Jul 1959 

Jul 1959 to Dec 1960 
Sep 1960 

27 Mar 61 and 16 May 61 
Jun 1961 

Aug - Sep 1961 


9-16 Feb 1959 

12 Oct - 6 Nov 1959 
Mar - Jun 1962 

19 Mar - 13 Apr 1962 
June 1962 


Aug 1962 - Feb 1963 


Oct 1962 to Mar 1963 
Sep 1962 

May 1966 

Nov 1962 - Mar 1963 
Jan - Apr 1963 

Nov 1962 - Mar 1963 


Nov 1962 - Mar 1963 


1962 - 1963 


16 Jan 1963 - 29 Jan 1963 


Mar - May 1963 
Mar - May 1963 
1964 


1963 
1964 


Oct 1963 - Mar 
7 Nov - 14 Nov 
24 Jan - 3 Feb 


IV-E-2-4 


SIMULANT/AGENT USED 


BG 
SM 


BG, 
SM, 


BG 


BG 


Lipstick 
Lipstick 
BC 


BG 
NA 


LOCATION OF TEST 


"M" Field, Edgewood 
Arsenal, MD 


DPG, UT 
Fort Bragg, NC 


Carroll Island, 
Edgewood Arsenal, MD 


Fort Detrick, MD 


Camp Pendleton, 
Edwards AFB, 
Rosamond Dry Lakebed, 
CA 


Dugway Proving Ground, 


UT 


Rosamond Dry Lake 
Edwards AFB, CA 


Edwards AFB, CA 


Ft Bragg, NC 

Edwards AFB, CA 
Pacific Missile Range 
Point Mugu, CA 


Eglin AFB, FL 
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DATE(s) OF TEST 


19 - 26 Feb 1964 
Aug - Sep 1964 
10 - 25 Aug 1965 


Nov 1965 


Oct 1966 - Mar 1967 


Feb 1967 

Jul 1968 - Mar 1969 

26 Sep 1967 - 13 Jul 1968 
15 Jul - 16 Oct 1968 

Aug - Sep 1968 

Nov 1968 


Jul 1969 


2 Nov 1969 to 6 Nov 1969 


IV-E-2-5 


SIMULANT/AGENT USED 


BG 
Uraine Dye 
BG 


BG 


BG 


BG 
SM 


BG 
Lipstick 


SM 
BG 


SM 
BG 


Lipstick 


BG 


BG 
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TABLE 3 


FIELD TESTING 
NON-BIOLOGICAL SIMULANTS/AIR DIFFUSION 
INVOLVING PUBLIC DOMAIN 


LOCATION OF TEST DATE(s) OF TEST SIMULANT/AGENT USED 
Harpers Lake, CA 18 - 19 Aug 1949 Soap Bubbles 
(Mojave Desert) 
South Carolina, Mar - Apr 1952 FP 
Georgia Coast i 
Minneapolis, MN 15 Jan - 24 Mar FP 
St. Louis, MO 1953 
Rosemont, MN Sep - Oct 1953 FP and 
Lycopodium spores 

San Francisco Bay, 21 and 26 Mar 1956 FP 
Redwood City, CA 802 
Continental U. 8. 30 Nov 1957 FP 
East of Rocky 6 Feb 1958 

25 Apr 1958 

20 Mar 1958 
North Central 1959 - 1960 FP 
Texas Test No. Date 

A-1 13 Aug FP 

A-2 15 Aug 

A-3 18 Aug 

A-4 2 Oct 

A-5 3 Oct 

Α-6 7 Oct 

A-7 9 Oct 

A-8 12 Oct 

A-9 10 Feb 

A-10. 12 Feb 

A-11 15 Feb 

A-12 19 Feb 

A-13 22 Feb 
.Vanderburg AFB, CA Jun - Aug 1961 FP 


Feb, Mar, and Jun 1962 


Cape Kennedy, FL - May, Jun 1961, | FP 
‘Jan - Mar 1962 


NE Oklahoma, Corpus Summer 1962 FP 


Christi, TX, E Wash- 
ington and SW Nevada 


IV-E-3-1 


LOCATION OF TEST 


St. Louis, MO 
Dugway Proving Ground, 
UT 


Chippewa National 
Forest, MN 


San Francisco, CA 
Wambaw Swamp 
Francis Marion 
National Forest, SC 
Fort Wayne, IN 


Victoria, TX 


Oceanside, CA 
Searcy, AR 

East Central Texas 
Charles Lathrop Pack 
Demonstration Forest 
of the University of 
WA 


Cambridge, MD 
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DATE(s) OF TEST SIMULANT/AGENT USED 


May - Sep 1963 


Apr - Oct 1964 
Mar 1965 


17 - 21 May and 
15 Aug 1963 
4 Sep 1963 


Jan - Aug 1964 
Mar 64 - Mar 1968 


Jun - Aug 1964 


29 Jul 1964 - 5 Feb 1966 


Jul - Aug 1965 
Jul - Aug 1965 
9 - 29 Jul 1966 


Jun - Jul 1967 
Sep 1967 - May 1968 
1967 


Nov 1968 


Aug - Nov 1969 


IV-E-3-2 


FP 


FP 


FP 

LP, FP 

LP, FP 

Glass beads & fluorescent 
tagged cork 


FP 
FP 


Glass beads, fluorescent 
tagged ground cork 


i PE 
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TABLE 3B 


BIOLOGICAL FIELD TESTING 


ANTI-ANIMAL 


NON- BIOLOGICAL SIMULANTS 


LOCATION OF TEST 


Fort Worth, Texas 
Stockyards 


Kansas City, MO 
Stockyards 


South St. Paul, Minn 
Stockyards 


Sioux Falls, SD 
Stockyards 


Sioux City, Iowa 
Stockyards 


South Omaha, Neb 


INVOLVING PUBLIC DOMAIN 


DATE(s) OF TEST 


30 Nov - 1 Dec 1964 


3-4 Dec 1964 


11 Jan 1965 


13 Jan 1965 


14 Jan 1965 


15 Jan 1965 


IV-E-3B-1 


SIMULANT/AGENT USED 


Aerosal Deodorant 


LOCATION OF TEST 


Dugway Proving Ground, 
UT 


(Horizontal Grid) 


(Horizontal Grid) 


Animal Exposure 
Chamber 
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TABLE 4 


BIOLOGICAL FIELD TESTING 


- ANTI-PERSONNEL 
PATHOGENIC AGENTS 


DATE(s) OF TEST 


1 Jun 1951 - 26 Aug 
1951 
27 Mar 1952 


12 May 1952 

9 Apr 52 & 9 Jul 52 
Jun & Sep 1952 

Jul - Aug 1952 

Aug - Oct 1952 


. 21 Aug 1952 


Sep - Nov 1952 
9 Oct 1952 
19 Nov 1952 
Dec 1952 
24 Mar & 21 Apr 1953 
18 Mar -12 Jul 1955 
20, 28 Dec 1954 & 
6 Jan 1955 
Jan - Apr 1954 
12 & 18 Nov 1954 
27, 29 Oct 1954 
3 Nov 1954 
4 Sep 54 - 21 Feb 56 
12 Jan 1955 
6, 15 Apr & 4 May 55 
Mar 55 - Feb 56 
Jun 54 - Jun 55 
Aug - Oct 1957 
May - Jul 1958 
Aug 57 - Apr 1959 
23 Oct & 14 Nov 1957 
Apr 1958 
Jul 1959 


Apr 1960 - Feb 1962 
Apr 1960 - May 1960 
Sep 1960 


30 Jan 1961 - 27 Sep 


1962 
Aug 62 - Feb 63 
Nov 62 - Mar 63 


IV-E-4-1 


SIMULANT/AGENT USED 


Coxiella burnetti 


Psittacosis virus 


Pasteurella pestis (avirulent 


Strain A-1122) 


Brucella suis 
Pasteurella tularensis 
Brucella suis B. melitensis 
Brucella suis 
Brucella suis 
Coxiella burnetii 
Coxiella burnetii 
Pasteurella 
Clostridium botulinum toxin 
Brucella melitensis 
Pasteurella tularensis 
Coxiella burnetii 
Brucella suis 


Bacillus anthracis 
Pasteurella tularensis 
Brucella suis 


Bacillus anthracis 


Brucella suis 
Brucella 
Bacillus anthracis 
Brucella 
Bacillus 


suis 


suis l 
anthracis 


Pasteurella tularensis 
Pasteurella tularensis 
Pasteurella tularensis 
Bacillus anthracis 


Pasteurella tularensis 
Coxiella burnetii 


Pasteurella tularensis 
Pasteurella tularensis 
Botulinum toxin 


Bacillus anthracis 
Coccidioides 


Coxiella burnetii 


Pasteurella tularensis 


Pasteurella tularensis 


Coccidioides 


LOCATION OF TEST 


Dugway Proving Ground, 
UT (Continued) 


Eglin AFB 


Fara owned by Univ 
of Wisconsin 


Ft Detrick & DPG 
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DATE(s) OF TEST 


Nov 62 - Mar 63 


30 Jan 63 - 11 Apr 63 
28 Mar - 11 Apr 1963 
Oct 63 - Mar 64 

14 Oct - 17 Nov 1965 

25 Apr 66 - 6 Jun 66 
9 Jul 66 - 25 Aug 66 
15 Feb - 4 Apr 1967 


14 Jul 1951 


Oct 1951 


Mar - May 1961 


IV-E-4-2 


SIMULANT/AGENT USED 


Coccidioides uranine 
Coxiella burnetii 
Pasteurella tularensis 
Pasteurella tularensis 
Coccidioides 
Pasteurella tularensis 
Pasteurella tularensis 
Pasteurella tularensis 
Pasteurella tularensis 
Coxiella burnetii 


Hog Cholera 
Newcastle Disease 


Pasteurella tularensis 
Brucella suis 
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TABLE 4A 


(UNSUBSTANTIATED) 
BIOLOGICAL FIELD TESTING 
ANTI-PERSONNEL PATHOGENS 
NOT INVOLVING PUBLIC DOMAIN 


LOCATION OF TEST DATE(s) OF TEST SI. Ar / AGENT USED 
Dugway Proving Ground, Jun - Nov 1950 Pathogens 
UT A 

KL 


IV-E-4A-1 


LOCATION OF TEST 


South Carolina - 
Georgia Coast 


Morris, Waseca, Le 
Sueur, Crookston, 
Duluth, & Rose- 
mount, MN 


Crookston, MN; 
Rosemount, MN; 
Rapid City, MN 


Intersection of US 
Highways 60 and 441, 
Yeehaw Junction, 
Florida 


Hays, Kansas 


Experimental Station, 
Beaumont, TX 


Langdon, North Dakota 


Yeehaw Junction, 
FL 
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TABLE 5 


BIOLOGICAL FIELD TESTING 


-  ANTI-CROP 
PATHOGENIC AGENT 


INVOLVING PUBLIC DOMAIN 


DATE(s) OF TEST 


Nov & Dec 1952 


May 1953 


Rosemount - 5,7 Jun 
1955; Rapid City - 

3 Jun 1956; Crookston 
19 Jun 1956 


15, 18, 19, 20, 24, 
27 Nov & 1 Dec 1956 


7 May 1960 


Summer 1959 


12 Jun 1960 


Nov, Dec 1968 


IV-E-5-1 


SIMULANT/AGENT USED 


Dyed Lycopodium Spores Seed-dyed 
Cereal Rust Spores 


Wheat Stem Rust 


Wheat Stem Rust 


Wheat Grën Rust 


Rice blast 


Wheat Stem Rust 


Wheat Stem Rust 


LOCATION OF TEST 
Edgewood Arsenal, MD 
Crookston, MN 


Avon Park AFB, FL 


Casselton, ND 
Crookston, MN 
Stillwater, OK 
Hayes, KS 
Lincoln, NEB 
Rosemount, MN 
Langdon, ND 
Crowley, LA 


Avon Park AFB, FL 
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TABLE 5A 


(UNSUBSTANTIATED) 
BIOLOGICAL FIELD TESTING 
ANTI-CROP 
BIOLOGICAL AGENTS 
INVOLVING PUBLIC DOMAIN 


DATE(s) OF TEST SIMULANT/AGENT USED 
1949-50 TX or TX simulant 

1964 TX 

1954-1957 Cereal Stem rust spores 
1960 None 

1964 LX Helminthosporium oryzae 
1964 TX | 

1956-57 

1963-67 TX 

1960, 64, 65 TX 

1964-65 TX 

1955, 57, 64 TX 

1960, 64 TX 

1963, 64, 68, 69 LX and Helminthosporium oryzae 
1 Apr 1965 - 31 Oct LX 


1965 


IV-E-5A-1 
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TABLE 6. 


BIOLOGICAL FIELD TESTING 
. ANTI-CROP 
PATHOGENIC AGENT 
NOT INVOLVING PUBLIC DOMAIN 


LOCATION OF TEST DATE(s) OF TEST SIMULANT/AGENT USED 
Dugway Proving Ground, 18 Feb - 27 May 1952 Wheat Rust Spores 
UT 


12 Sep 52 - 26 May 53 Stem Rust of Wheat 
21 Jul - 24 Sep 53 Wheat Stem Rust 


(Crop Grd #5) 12 Nov 53 - 16 Dec 53 Stem Rust Wheat 
Apr - Aug 1954 Wheat Rust 
14 Oct 54 Wheat Stem Rust 
Avon Park AFB, Avon Nov - Dec 1954 Wheat & Rye Stem Rust 
Park, Florida Bombing . 
Range : 
ACmlC Rosemount 12 Jul 1955 Wheat stem rust (killed spores) 
Rosemount, MN 
Belleglade & Ft Apr 1, May 1, Jun 1, Mee blast 
Pierce, FL i & Jul 1, 1956 & 1957 
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Background. On 21 Novembe: 1976, the Long Island Newspaper Newsday ` 
reported that the Army had "conécucted an experiment to test San Fraacisco's (SF) 
vulnerability to a germ warfare attack. A little more thea a month later cne 
man was daad and five other patients were infected at a local hospital by 

the samo kind of bacterium used in the test. ... The Army conducted similar | 
experiments for as long as 10 yesrs, including ... a test in the New York 
City subway system." 
: On 22 December 1976, the Washington Post reported under the New York 
Neweday byline that the Army had released information confirming the tests 
conducted in Key West and Pènsi City, Fla., New York City and S. F. over a 
16-year period. The Washington Post also stated that the Army said that sinilar 
tests were conducted in Army installations at Point Mugu and Port Huereme, CA., 
Fort McClellan, AL, a Navy facility in Mechanicsburg, PA, and at the Pentagon. 
The Washington Post article (22 December 1976) inferred that the Serratia 
marscescens (SM) used in the S. F. tests caused the death in s. F. (1950) 
and that the incidence of pneumonia cases increased sharply in Calhoun Ccunty, 
AL (1952), and in Key West (1952). The Newsday article in the Washington Post 
(22 Decenber 1976) article reported that SM was used at eight of the test 
locations, Bacillus globigii (BG), at Sivas of the eight sites, and a fungus, 
Aspergillus fumigatus (AF), at one of the eight test sites. 
The Newsday article was aparently based on a 15 December 1976 Army 
' acknowledgement that field testing with SM had been conducted in eight tests 


in the U.S. up to 1966 to deterrine vulnerability to enemy biological attacks. 
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Subsequent “η tne two Newsdayn ceparte, articles ερπεβτοῦ in various newspapers 
threighout the country, On 23 December 1976, the Atlorta Constitution reported 


tests were run at the following locations: 


Pentagon, Washington, D.C, (1950) 
S, Fag CA n (1950) 
- Mechanicsburg, PA (1951) 
Key West, FL (1952) 
Fort McClellan, AL (1952) 
Panama City, FL (1953) 
‘Point Mugu-Port Hueneme, CA (1956) 
New York City, NY (1966) 


Analysis of Allegations. The reports of the tests are essentially 
correct except for attributing a direct relationship of increased incidence of 
disease to the Army vulnerability tests in the S. F. area in 1950. In 1951, 
Dr. Richard P. Wheat, M. D., et al, in article "Infection Due to Chromo- 
bactería," published in the Archives of Internal Medicine (Vol 88, 1950) 
reported on eleven cases seen in a San Francisco hospital from September 1950 
to February 1951. The following is extracted from the "Comment" section of 
the referenced article: 


- e wv Instrumentation of the urinary tract had been performed 
in every case, and the Chromobacterium probably was introduced by 
these procedures. An epidemiological study failed to reveal the 
route of infection in detail. 


That so many cases of urinary-tract infection by this unusual 
organism should have been observed was not surprising, since the 
obstructed and instrumented urinary passages are fertile soil 
for the multiplicatíon of bacteria that are not commonly the 
cause of disease elsewhere. A contributing factcr was the use 
of multiple antibiotics, which eliminated all the usual organisrs 
that are responsible for infection of these crgans and permittec 
the ready implantation of the highly antibiotic- and sulfonamide- 
resistant Chromobacterium. , l 


Similar invasion of various organs by bacteria resistant to 
one or more antibiotics, and not usually the cause of disease in 
the involved system, has become commonplace in patients treated 
with these agents. Such invasion has been most frequently observed 
in cases cf superinfection cf the urinary tract by members of the 
Pseudomonas and Proteus group. It is evident that the ever- 
widening use of antimicrobial agents will be associated with the 
discovery of inrectious disease caused by a wide variety of unusual 
micro-organísms. 
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Therefore, the ssOc! arion with the abewo nestfones tests appeers to be 

e eine (1) no other hespicals ene similar findings: and 

(2) all the patients had urinary tract infections (two subsequently developed 
septicemia, a weil recognized complication of urinary catheterizaticn). All 
available evidence continues to indicate that SH is an opportunistic organisa 
which infects those individuals who are debilitated or have a reduced immune 
response. To avoid exposing such populations to SM, the Fort Detrick Safety 
Director established a policy whereby the use of SM was not authorized if the 
simulant could enter a hospital or a sanitarium. The suspicion of attributing 
the cause of the one death in S. F. vulnerability tests has been refuted 
repeatedly and was also considered unlikely by Dr. Mills and a team from the 
S. F. General Hospital who had studied the relationship between SM infections ` 
and drug addiction in the S. F. area. 

Because of apparent concern over a possible link between its San 
Francisco test in 1950 and the incidence of SM infections in the Stanford 
Hospital in 1952, the Army requested a group of eminent scientists to review 
the available information and provide recommendations on the future use of SM. 
The four civilian consultants from the Communicalbe Disease Center, USPHS; 
Department of Health, City of New York, Ohio State University; and 
Microbiological Institutes, National Institutes of Health, USPHS.: Analvsis 
and recommendations of the group were: 

l. “aperimental work in. BW DEE of the laborctcry is impossible vitboac 
the use of simulants. Simulents must be organisms having biological character- 
istics, other than Sa N as nearly identical as possible to BV agents 


under study. An ideal s mul ant has nct yet becn found.  Avirvlent stra’ns of 


144 


recognized vachogeaic organisrs should not be used in routine field trials if 
the necessary information can be obtained in any other possible way. Ideally 
a simulent should be an organism that has never been associated with a human 
disease and is not capable of growth ain “he hunan body. It must alu. be 
E T recognizable and recoverable by simple means. 

2. Since the early days of bacteriology, SM has been the most commonly 

l used organism for studying the dissemination of bacteria in air. Until recent 
years, there have been no — of human illneso associated with this organism 
in spite of its extensive use. In 1946 at Camp Detrick, four cases of minor 
illness of short duration were discovered in association with heavy exposures 
to SM. Reference is made to "Illness in Man Following Inhalation of Serratia 
Marcescens;" Paine, Tom F.; Journal of Infectious Diseases; Nov-Dec 1946; 
Vol. 79. A current survey among Camp Detrick personnel reveals only two cases 
of similarly insignificant illnesses among all those exposed while working 
with the organism. 
T 3. The data in the referenced article describing the experíence ir San 
Francisco are incomplete as to the primary relation of the SM isolated from 
the patientes and their illnesses, except in the case of one patient who died 
from bacterial endocarditis and SM bacteremia. With this single exception, 
the finding of SM in these eases was not shown to have influenced the clinical 
course of the patients illnesses, 

4. On the basis of our study, we conclude that SM is so rarely a cause 
of illness and the illness resulting is predominantly so trivial, that its 
use as a simulant should be continued, even over populated areas, «hen such 

studies are necessary to the advancement of the BW progrem. 

5. The program at Camp Detrick in the search for better simuicits shouid be 

then actively pursued. If a more desirable simulant is discoverec, it should V. 


then replace SM. 
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6. in future tests over populated areas, it cis be desirable to 
institutc prior and subsequent studies in. a few hospitals to determine whether 
the report previously referred to was purely coincidental or whether the 
recovery of SM from patients was related to BW field tests. 

: Hsalth data for Monroo Cqunty (Key West) and Bay County (Panama City) 
do not suppoit the Newsday allegations of pneumonia cases according to 
Dr. C. Prather, Florida's Health Officer, as given to the National Observer 
Weekend Edition (26 December 1976). A state-wide influenza epidemic hit Florida 
in 1952 and 1953 with a corresponding increase in pneumonia. According to 
Dr. Prather, the incidence of pneumonia in Bay County (Panama City) was 
relatively constant in 1951, 1952, end 1953. The Army díssemínated what were 
believed to be innocuous biological eubstances, namely, SM, BG, and AF. SM, 
3G, and fluorescent particles were used in the S. F. test and BG mixed with 
charcoal in the New York subway test. | 

Additionally, SM has been used medically as a bacterial trecer from 

1937 to 1969 with the results having been published in highly reputable medicai 
journals as late as February 1969. The following are éxanplés; 

1. SM painted on gums to determine the source of bacteremia following 
dental extraction. No 411 effects were seen in spite of documented bacteremia 
in 18 petients. , | 

2. SM implanted to demonstrate bladder colonisation frog the unethral 
meatus after catheterization. 

3. EN planted in the oropharynx to denonatrate the bacterial clearing 
effect of the tracheobronchial tree. | 
Rot until 1969 did recognitior of limited pathogenic capability lead to the 


advice thet SM should not be used for the study of experimental infecticns in 


nan. 
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In connection with oper air testing, competer.c mecics) 2ut^ori*tvy 


such as the USPHS stated no c5:ec-icon to the aerosolization or SM as a 


simulant test organism under stated test conditions. 

Apperdix I from Dr. David J. Sencer, Assistant Surgeon Genera, 
Center for Division Control in Atlanta GA , provides additional data 
regarding the incidence of pneumcnia and influenza deaths near cities 


where the vulnerability tests were conducted. The report substantiates 


the lack of evidence associating the reported deaths with the organisms 


used in the various tests. 
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ATLANTA, CEO e.a 26,27 


A : uE ce. a το) elo 2110 


Your Reference: DASG-HCH-D 


Richard R. Taylor, M.D. 

Lieutenant General 

The Surgeon General 

Department of the Army 

Washington, D. C. 20310 S 


Dear Dr. Taylor: 


In regard to your request for information on pneumonia cases and 
deaths in the counties where simulated biclogical warfare tests were 
conducted, we have been able to obtain for you the following prelimi- 
nary data which are attached to, this letter. You will note that we 
have provided you pneumonia and influenza deaths by vear, by county 
and / or city in question for the years 1943-61 and also indicating 
those years in which influenza outbreaks occurred. These outbreaks, - 
you know, can increase the number of pneumonia and influenza deatns. 

For San Francisco we have reports of the number of cases of pneunonia 
and influenza by week for 1950 and 1951, which we will send under 
separate cover. We have contacted the four State Health Departments 
yesterday and requested that they determine whether cases and deaths 
due to pneumonia by county by month for the years in question are 


also available. P 
We do not know of any evidence that would indicate an associaticn 
betweer the deaths reported in the press articles you included and 
the organisms reported to have been used in the atmospheric tests. 
Our surveillance of hospital-acquired infections over approximately 
the past 10 years does show an increase in the incidence of infections 
due to Serratia marcescens; however, this may reflect better councry- 
wide surveillance, improved laboratory identifications, and the 
increasing susceptibilicy of the hcspitaiized patient due to increasing 
age, presence of chronic cisease, increasing use of antibiotics, and 
increascd use of various diagnostic and therapeutic procedures that 
increase the opportunities for infections to be acquired in the 
hospit-1. We have no data sugg»cting that Eacillus globigii is causing 
human disease. : -- 
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Page 2 - Richard R. Taylor, M.D. 


I hope this initial analysis is useful. We should know the 
availability of the othcr material by the end of this weck. 


Sincerely yours, 

o» 7 
G bene. C Les, 
David J. Sencer, M.D. 


Assistant Surgeon General 
Director 


Attachment 
ce: 


8. Paul Ehrlich, Jr., M.D. 
Acting Surgeon General, PHS 
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Annex G 


bU PROCKAM SAFETY 


Background. The safety cnd wedical aspects of RDT&E in gw were 
recognizeu *crualtzed, implemented, emnhasized and policed from the vory 
onset of the program. The concern was prirariiy for the health of the 
operating personnel but encompassed the surrounding communities as well. 

A safety organization was established in 1943, along with operation 
organizations reporting directly to the Commanding Officer. One of the 
functions was to develop, impiement and police safety policies, procedures 
and practices for the protection of personnel end another was to conduct 
research, development, testing and evaluation of safety devices, procedures 
&nd practices to include immunization. In addition, a Ee ée 
keeping procedure was established, and mairtained tc assure incividual 
immunizations, etc., were kept up-to-date. The liaison officers from USPHS 
and USDA were involved in several aspects of the safety program. 

S Accomplishments. The emphasis on safety continued throughout the 
lifetime of the BW Program resulting in the development of special equipment 
such as negative pressure isolate cabinets Wah specta] 280 gloves and glove 
parts for handling materials; decontamination systems such as exhaust air 
ventilation system incorporating air incineration chambers, water and waste 
decontamination systems, effective filtretion systems for air aud fluids, 
and specialized personnel protective clothing and masks such as ciean air 
supplied garments. 

The specialized equipment, testing devices, techniques and practices 
developed and perfected by the Safety organization, some of which were wholly 


rew and others on a scale never attcompted before, have heen adopted ry 


academia, industry and private research institutions. Safety engineering 
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ten at end practices havc been endodied in a cio Ging dü ος στ 
Criteric Σετ ‘ferotlciogiers. reeilities, Fort bat. εἰς waich to th. orecene 
ie reterred to and follov.d in the Jesii cf laboratory facilitics «ος con- 
ducting microbiological research. 


Safétv Record. Thac safety efforts were effective ja e testes Γο D 


the remarkably fine safety record achieved as note? in zttachec ^30je anc the 


t^ 


act that 27 vaccines, 5 toxoids and 5 skin tests vere developed, perfected 

and effectively utilized for workers in the BW program (See Tables ï ana iT.). 
In conformation with the National Safety Gare Btendarcs, the rate 

of infection at Fert Detrick during its lifetime was less than 10 infecticss 

per niilion manhours worked. This rate was better than any indus.rial average 

and 19 tc 14 times better than all Civil Service and 20 to 5C times better then 

most industry averages during the same time frame. The three deaths represented 


a lover mortality rate than was found in ary other survey of letoratory 


infections. 


rn 


During the years 1950-1967, Dugway Proving Ground had only 10 infectior: 
Pine Bluff Arsenal hed 34 infections from 1950-1969, and the Deseret Test 


Activity had only 4 from 1962-1973. These infect‘ons resulted in no fetelities 


or permanent disabliities. 
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TABLE I 


Fort Detrick Laboratory acquired infections 
(Includes civilian and military personnel) 


Number of Infections 20 April 1943 to Termination... 


Deaths. e . 9 9 9 ` e e e e e 
(anthrax 1951, 1958; viral 


Number of Infections 1943 to 1947 
Number of Infections 1948 - 1958. 


Number of Infections 1959 - 1969. 


encephalitis 1964) 
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TABLE II 


Safety Program 
1943 to 1969 


Agent Vaccines Developed Toxoids Skin Tests 
1. Psittacosis virus 1. Clostridobotulinum A 1. Brucella suis 
2. Bacillus anthracis 2. Clostridobotulinum B 2. Pasteurella 
3. Pesteurella tularensis 3. Clostridobotulinum C tularensia 
(attenuated) 4. Clostridobotulinum D 3. Mycobacterium 
4. Pasteurella tularensis 5. Clostridobotulinum E tuberculosis 
(irradiated) 4. Clostridium tetani 
5. Rift Valley virus 5. Bacillus anthracis 
6. Rio Bravo virus 
7. Rocky Mountain Spotted 
Fever Rickettsia 
8. Blastomyces dermatiditis 
9. Pneumococcus pneumoniai 
10. Eastern Equine Encephalomyelitis 
virus 
ll. Brucella suis 
12. Pasteurella pestis 
13. Japanese B Encephalitis 
virus 
14. Salmonella typhii 
15. Venezuelan Equine Encephalomyelitis 
virus 
16. Q Fever Rickettsia 
17. Q Fever & Rocky Mountain 
Spotted Fever (combined) 
18. Germiston virus 
19. Vibrio comma 
20. Coccidioides immitis 
21. Influenza virus 
22. Typhus Rickettsia ` 
23. Pasteurella tularensis (425) 
24. Yellow Fever virus 
25. Mycobacterium tuberculosis 
26. Malleomyes mallei 
27. Bolivian Hermorragic 


Fever Virus 
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Annex H 


Medical/Safety Consideraticns for Conduct of Open-Air 


Tests with Pathogens 


Backgrcund: 

Medical/safety aspects of open-air tests with pathogenic microorganisms 
conducted by the DOD were guided by the recommendations and observations 
of independent advisory committees. Three committees were assembled to 
advise the Army on test conduct. These were: the Ad Hoc Biet on BW Test- 
ing (Scheele Committee) at Dugway Proving Ground (DPG)-1953, the Inter-Agency 
Survey Cormittee on BW Testing at DPG (Price Committee)-1959, and the Deseret 


Test Center Medical Advisory Committee (Davis Committee)-1962. A summary of 


committee composition, purposes, recommendations and findings follows. 


Ad Hoc Commictee on BW Testing at DN z. Proving Cround (Schecle Cormittee). 
The "Scheele Committee" was convened at the request of Robert T. Stevens, 
Secretary of the Aray, in 1953 for the surpose of advising the Department 

of the Army on the advisability and safety of testing prototype 
ES containing animal and plant pathogens at Dugway Proving Ground. The 
Committee was chaired by Dr. Leonard Scheele, Surgeon General of the US 
Public Health Service. Members of the Committee were eminent authorities 

in their fields of biological specialization and were drawn from various 
universities and federal and state (Utah) agencies. 8 is a list 
of the Committee membership. The Committee assembled for two series or 
meetings: One series was held ac Ft. Detrick and DPG during July of 1953 

to consider agents which could or could not be safely tested at DPG; a 

second series of meetings at DPG was held during October of 1953, at the 
request of MG Egbert Bullene, Chief Chemical Officer, to consider the specific 
subject of the safety cf conducting field trials on the Salt Flats at DPG 
using Bacillus anthracis. 

Although review of the minutes and comments of Scheele Committee actions 
provides some insight into a deep concern for, and deliberation on, medical 
and safety considerations sich r2spect to testing by the technical staff 
and/or consultants at Ft. Detrick prior to establishment of the committee, 
no definitive correspondence or memoranda related to the subject could be 
retrieved from the files. 

(July 1953 meetings.) During this series of meetings, various agents 
were considerec safe for testing within limits prescribed by T committee. 
Basically, those agents which were present in the United States in animal 


reservoirs and which were relatively widespread were deemed sare for testing 


; t igs tas : oe . 7 ai E 
at Dugway. "Hunan infecticas acquircd in nature ere of public health 
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" "To reduce even 


interest but do not constitute major probleme 
such a small hazard ái might develop, continuous surveillance of the 
rodent and ectoparasite populations should be 1888 .... These 
statements were the prime precepts which delineated the Dugway test 
orientation and which laid the foundation for pursuit of the expanded 
Ecology and Epidemiology (E&E) program in τε Dugway and surrounding areas. 
The Committee considered other agents, as well, which were eens to 
be, at that time, unsafe for testing because of lack of evidence for —— Ó 
in western wildlife. 
The Committee emphasized the importance of continuing and expanding 
‘meteorological investigations on and adjacent to DPG before conduct of 
tests of persistent agents, such as B. anthracis. In this regard, they 
recommended that nunerous small and large scale tests be done with viable 
biological simulants (specifically with B. globigii (BG) and inert ασε. 
(FP) to determine cloud travel and deposition. Persistence studies of 
organisms in both aerosols and soil should also be completed. They 
recommended a continuing and increased effort on disease surveillance in 
both wildlife and domestic animals in the area for those agents under 
consideration for open-air testing. They further recommended that "appro- 
priate state officials" be continually informed of tests to be conducted 
with pathogenic agents in order that their cooperation may be obtained in 
maintaining human, animal and crop epidemiological intelligence in areas 
adjacent to Dugway. Finally, to kcep "be Surgeon General informed cf cestirg 
activities on a continuing basis, the committee recommended permanent on-site 
Public Health personnel be assigned to both Ft. Detrick.and DPG. All of 


these recommendations were immediately and fully implemented. 
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(October 1953 mcetings.) A review of work done at DPG on agent spread 
and persistence from Salt Flat release of biological simulants (BC) and 
FP, and work at Ft. Detrick "on the lethal end poijt cf N/anthrax)" 
indicated that small stepwise Gët may be made "provided adequate 
precautions for safety and for handling of emergency situations" were 
available in advance. The Committee recomnended that precautions should 
include “assurance of an adequate supply of specific denote Pape u tke agents 
for prophylactic treatment, availability of personnel for administration of 
such materials, and plans for appropriate cooperation with health and 
agricultural officials at state and federal levels." All of these recommenda- 
tions were fully implemented. The Committee established levels of agent 
release beginning with small and proceeding to larger releases. 

Tests could be conducted under meteorological conditions which, in the 
opinion of the test staff, would be unlikely to provide for travel of clouds 
in dangerous concentrations to areas known to be inhabited or occ-píed by 
humans or livestock. On the basis of this maeting, two successful series 
of B. anthracis tests were conducted over an 18 month period in stepwise 
fashion under the parameters established by the Committee. No untoward 
effects of these tests were ever reported. Extended surveillance of wild- 
life in the areas surrounding the test site was maintained for many vears 
as a component of the E&E effort. No epizootic or evidence of elevated 


serological antibody levels in the wildlife were detectable. 


87-857 O - 77 - 11 


158 


MEMBERS Or SECRETARY OP DECENSE 
AD HOC COMMITZ-E FOR DUGWAY PROVING GROUND 
OR SCHEELE COMMITTEE - 1953 


Leonard A. Scheele. MH. D., Chairmen 

Surgeon General 

Public Health Service 

Department of Health, Education, 
and Welfare 

Washington 25, D.C. 


Chief, Bureau of Animal Industry 
US Department of Agriculture 
Washington 25, D.C. 


State Director of Public Health 
Utah State Department of Health 
Salt Lake City, Utah 


Operations Research Office 
The Johns Hopkins Univeristy 
6410 Connecticut Avenue 
Chevy Chase, Maryland 


Chief, Biological Warfare Branch 
Research and Development Division 
Office of the Chief Chemical Officer 
Washington 25, D.C. 


Members: 

Assistant to the Secretary of Defense 
(Heaith and Medicai) 

Washington 25, D.C. 


Professor of Bacteriology 
College of Agriculture 
University of Wisconsin 
Madison 6, Wisconsin 


Health & Special Weapons Defense Office 
Federal Civil Defense Administration 
Washington 25, D.C. 


President, Armed Forces Epidemiological 
Board 

Professor of Microbiology 

College of Medicine 

New York University 

477 - lst Avenue 

New York 16, New York 


ADVISORS TO THE COMMITTEE 


Chief, Office of Health Emergency 
Planning : 

Public Health Service 

Department of Health, Education 
and Welfare 

'ashingt.n 25, D.C. 


Director, Microbiological Institute 

National Institutes of Health 
Public Health Service 

Department of Healtn, Education 
and Welfare 

Bethesda, Maryland 


159 

interagency Survey Zora gta (zig Committee): This Committee was 
organized in 1959 by David E. Frica, chief, Bureau of Slate Services, U.S. 
Fublic Health Service, at the reqvesct cf MG Narshali Stubbs, U.S. Army 
Chief Chemical Officer. Meetings again were held at both Ft. Detrick and 
DPG. As with the Scheeie Committee, the purpose of this Committee was to 
nake recommendations on pathogenic agents which could or could not be 
considered in open-air tests at DPG. Membership cf this Committee was 
again drawn from üntversttts and various federal and state agencies (Utah 
and Nevada). All were eminent authorities in their fields of biological 
specialization. A list of the membership of this Comnittee is incorporated. 
| The Price Committee reaffirmed the basic precepts defined by the Scheele 
Committee, lauded the extensive detailed epj.demiological, wildlife dynamics, 
and ecoicgical material resulting from the expanded E&E program and review 
in detail the open-air biological test activities which had been completed 
during the 1953-1959 .time Soe, Essentially the same list of agents 


approved by the Scheele Committee was approved. 


Where agents had not been previously tested at Dugway, the Committee 


recommended that ecological, laboratory safety and soil persistence studies 


be initiated at least one year prior to consideration for use in open-air 
tests. Detailed studies were recommended for initiation to permit estimation 
of concentrations of organism simulants and patterms of aerosol travel 
between the biological sampling grias and highwey U.S. 40 (35 miles to the 
north). These studies were later completed with no evidence of agent 

having reached U.S. 40. The Committee repeatedly cormended the progress 


or work in the ecology and epidemiology area and strongly recommended support 


fcr continvztion cf these studies. Likewise, it was pleased with the working 
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agreement with Utan Scate officizls and recommended a similar agrecment 
with officials fro; tho State of Nevada, 

Consideration was given by the Committee to the subject of tests with 
"infected" (sic) mosquitoes and "uninfected" (sic) arthropods but recommended 
against same because of a concern for the potential for establishment of 
permanent foci for infection and arthropod colonies. 

Finally, the Committee recommended that it be retained in a permanent 
status, subject to call by the U.S. Army Chief Chemical Officer. The 
Committee was not subsequently reconvened because the U.S. Public Health 
Service Liaison Officers, resident at both Ft. Detrick and Dugway (mentioned 
under the section on the Scheele Committee), served as the intermediaries 
in relations with USPHS medical authorities and consultants. 


All Price Committee recommendations were fully implemented. 
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Deseret Feet Conter Medica! 


Advisory Commirtes (Davis Committee): 


This Comsittee vas organized under the auspices cf the Secretary of the 
Army. The Committee was chzired by Dr. Dor land G. Davis, Director of 


tne Natioual Institute of Allergy & Infectious Disease. Incorporated 


is a list of the other members of the Committee. All members of this 
Committee were eminent public health authorities. They were assembled 
to advise the Secretary of the Army and the Ccmmanding General, Deseret 
Test Center, on ecology, epidemiology and safety of conducting field 
tests with pathogenic microorganisms at remote extra-continental test 
sites. Their guidance was in consonance with precepts established by 


the predecessor Committees (Scheele and Price). Several experts had 


deen members of those Committees, as well. Specifically, they made recom- 


mendations on the use of specific agents at specific test sites. They. 

met in six series of meetings between 1962 and 1969. These meetings, 

some of which were held at test sites, were generally held at Dugway and 
Deseret Test Center, Ft. Douglas, Utah. All of the Committee members 
visited various test sites to observe, fírsthand, that their recommendations 
were implemented. Their observations and recommendations included: (a) 
ecology and epídemiclogy ο το which served as the basis for 
initiation of extensive E&E studies in all test areas ror which agent i 
tests were being planned; (b) meteorological considerations, to minimize 
the possibility of exposure of human, domestic enimals and wildiife 
populations to Brent: and (c) safety consideracions ior participating 
military and civilian personnel, to minimize hazards associated with possible 
exposure to agent. The majority of their effort was devoted tc E&E studies 


because of their imoortance in evaluating immediate and residual effects 


ia the specific remote site environment. They recommended octh pre-test 
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- baseline studies and post-test residual studies. In every case, they found 
the test teams in a high state of readiness prior to test conduct. No 
impact on the environment was ever detected nor were any other untoward 


effects. 
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Annex I 


Eavirennye: tal end Feology Trograris 


Background. Emphasis on ecology ard the inpect of efrluents on the 
environment came into national focus wichin the last decade. However, 

this prcblem was highlighted in the BW program as far back as 1951. 

Besed upon guidance from the Chief Chemical Officer in 1951, a program 

was initiated to study and analyze the plants and animals of Dugway 

Proving Ground, Utah, and the adjacent areas. A broad spectrum of detailed 
studies was designed to provide baseline data cn plant and wildlife 
distributions, population dynamies, ecclogy, etc. The same requirement 

was also imposed on the Deseret Test Center wher it was established in 

1962. 

Dugway Proving Ground. Under the guidance and recoramendat ons cf the 
Scheele and Price Committees (described in the foregoing), Dugway Proving 
Ground has deen intimately involved in the conduct and management cf a 
variety of ecological surveys. surveillaaces, aralyses, and evaluations 
for 25 years (1952). The basic directive for these specific studies was 
to collect baseline data required to assure that testing activities would 
not create an immediate and residual hazerd to wildlife, livestock, domestic 
animals and humans. 

Based upon guidance from the Chief Chemical Officer in 1951, a program 
was initiated to study and analyze the plants and aninals of Dugway 
Proving Ground and the adjacent areas. A broad spectrum of detailec 
studies was designed to provide baseline data on plant and wildlife distri- 
bur tones nouis ioi cynamies, ecology, etc. In November 1952, a cucract 


was entered into with the University of Utah to initiate the progrc-. 
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l. Iden ificatica of rhe planes aud rnimaále ir. tie vicinity and the 
deveiopzcut of AE refererce coilecticas for the ready taentification 
of species being studied; 

2. Study of the potential for transmission oi the candidate agents 
conterriatres for test ac Dugway by vectors naturally resident cu the 
wildlife of tne Proving Crounc and surrounding areas; 

3. Study of ecological relationships of possible vectors, hosts, 
and predetcrs in relation to the physical environment and to other tember 
of the biota, including foods, ranges, distribution, density, reproduction 
and life histories; | 

4. Study of the daily and seasonal activities or migrations of animncls 
and the iong time DH in the fluctuations of their ος. nurbers 
as they influence the possible spread or control of vectors; and | 

5. Establishment of sample areas for study of econological fluctvaticns. 

This scheme was diligently pursued by the contractor end the fellowing 
facilities were established at Dugway: 

1. A field operations laboratory to support field teams for the trapping, 
processing, tagging, identifying, packaging, storing and recording of ncrbid 
ead live field samples for further study and analysis; i 

2. A faunal colcny and ecology laboratory used for the rearing of wild 
animals end insect vectors necessary in experimental infection worx: 

2. 2r nal querantine and holding facilicy to receive and hele wiid 
animal specirens procured Frum the field; and . 

4. Laboratories and associated animel τουσ for work with pathosenic 
material. 


In 1953, the Environmental end Ecoicsy (E&E) program vas expanded in 
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scope to encompass the recommendations made by the Scheele Committee. 
Federal agencies such as the USPHS cooperated in this program. Pursuant 
to the request of the Army, A USPHS Commissioned Officer was assigned to 
Dugway, as the Director of E&E Division, to serve on the commanders 
staff. In this capacity he served as the contracting officer's repre- 
sentative and project coordinator. Every effort was made to follow 
Committee recommendations. Six years later the Price Committee strongly 
supported the existing ecological and epidemiological effort at Dugway. 

In April 1955, a symposium on the "Ecology of ο μμ in 
Native Animals" was held at Dugway, sponsored by the University of Utah. 
Advisors and participants were invited fron educational institutions and 
from various agencies such as the U.S. Public Health Service and other 
governmental agencies. Presentations and discussions were published. 

In 1956, the annual International Northwestern Conference on Disease in 
Nature Communicable to Man (INCDINC) was sponsored by the University of 
Utah with presentations by E&E program personnel. | 

Periodically, reports were issued to fulfill the contract requirement. 
These reports culminated in "Ecological Check Lists" edited by A. M. 
Woodbury in 1965. This and other reports, dealing with surveys for 
pathogens and their hosts, present a wealth of information on the biota 
of the Great Salt Lake Desert and are the most extensive ever attempted 
in the Bonneville Basin. Production of numerous special reports continued. 
Some, such as Vest, 1962, "Biotic Communities of the Great Salt Lake. 
Desert," became landmark contributions in the study of the environment 
and were well received by the scientific community. Other reports reviewed 
the status of information on such pathogens as tularemia, plague, Venezuelan 
Equine Encephalitis, etc. Starting in 1959, a series of 12 annual reports 
were issued with the title, "A Study of the Ecology and Epizoology of the 
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Native Fauna of the Great Salt Lake Desert." 

Ia 1968, rethodolcg y was es tak aher ce test for chemical toxicological 
eifects on the biota and by 1971 acetyicholinesterase levels in wildlife 
and livestock were being ex^mined routinely as indicators for exposure .o 
organophosphorus chemicals es part of the chemical safety program. Mear- 
while, surveillance continued on disease levels, population Interact ons 
and related factors of disease and epidemiological safety interest. 

In 1970, the contract with the University of Utah was terminated, and 
studies were continued for three years by Ecodynamics, Inc., of Salt Lake 
City at approximately the same levei of effort. .These studies are nov 
being conducted in-house on a much diminished scele. Requirements have 
been reduced in consonance with the elimination of biological warfare by 
the United States in 1969. 

Since 1966, arthropod-borne viruses have been studies in detail. The 
1971 VEE Soidade in horses in the southern United States prompted a 
1972 expansion in surveillance of domestic and wild mcrmals as well as 
mosquitoes for detection of possible incursion of the VEE virus into Utah. 

The Dugway ESE program investigations have resuited in original isola- 
tion of Utah itn the causative organisms of Plague, Q-Fever and arboviruses 
for California Encephalitis, Bart Park, trivittatus, Main Drain, Jamestown 
Canyon, St. Louis Encephalitis, end Lokern. 

Throughout the program, data concerning disesse incidence, native 
populations and parasites, etc., have heen correlated to examine trends 
between five zones of δα ρωσ ος. these zones renge from close to Dugway 
to distant control areas of Utah and points in Nevada and Idaho. In the 
25 years of study, no change hac been chserved in arinal popclation 


distributions or dynemics attributeble to the testing program nor has any 
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evidence been developed indicetivn of epidemiological invclvement of 
resident wildlife resultart frem the extensive biolegical test progrem 
completed in years past. Contractor and domestic reports support this 
conclusion. Cyclic changes can be explained as natural phenomena. 

Deseret Test Center. Acting on the recomendations of the Deseret 
Test Center Medical Advisory Comnit*ce, Deseret Test Center, from its 
establishnent in 1962 to its merger with Dugway Proving Ground in 1568, 
sponsored a contractual E&E effort with the Smithscnien Institute and the 
University of Oklahoma. These programs provided required E&E surveys 
in those areas outside the continental United States which had been 
desígnated for possible open-air BW testing. 

The purpcse of these studies was to determine potential ievervoirs of 
specific infectious agents, if any, and possible routes of dissemination. 

Studies were conducted during 1963 through 1969 on selected islands 
in the Central Pacific Ocean from latitudes 35 N to 20˙ s and longitudes 
145° E to 145° W (approximately from the Hewaiian Islands west to Guam and 
south to Samoa). Other investigaticns were conducted in Alaska and the 
Bering Sea (i.e. Pribilof Islands), and off the Pacific Coast. 

Specific objectives of this ecological program were: to identify ἀπά 
determine the distribution of birds and mammals and their ectoparas:te; 
to conduct biological studies on their breeding and feeding habits and 
migratory routes; and to ascertain the breeding end host prefererces of 
mosquitoes and biting rlies. 

Pelagic birds were studied more intersely in the Pacific, while in 
Alaska mermals were emphasized because of differences in relative abundance 
in the respective areas. As at Dugway, no irmediate or residual envirciies’ 


effects were obsexved during or subsequent to corpietion of test activities 
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Let “SSC K ECSS 

Pice Dluff Arsenal: Prior to the fornal estabijsbz;ent of the production 
Laboratories in October 1955, a research contract was negotiated with the 
University of Arkansas to assure that the planned ptological mission would 
pose n^» ecological cr environmental hazards. 

Contracturai provisions included studies of both plant and suinai life 
(study activities) but primarily addresseu surveys, snalysis and evalvaticns 
of community animal life in relation to potential transmission of candidate 
agents to lecal animal populations. Collection of baseline data for the 
various surveillance categories was accomplished (for on-going studies, 
tesis and exneriments). Support facilities including a field opexaticrs 
labcratory for use in all phases of wildlife entrapment, and a fauna! 
colony for experimental infest ton work, were extensively used in ε broad 
spectrum study BERGE. Periodic reports prepared in accordance ο... 
ο summarized aud evaluated results of the various ecological 
surveys, studios and survei!lences indicated no iurediate or residual 


environmental effects. 


As the biological operations mission progressed, an in-house capability 
for performing required ecological studies was gradualiy established with 
concurrent reductions in the scope of the contractural effort. The 
contract studies were halted in 1957. In-house studies to verify environ- 


mental safety were continued urtil termination of the mission in 1909. 
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Annex J 


Trans;ortation of Bjological and Etiologic heteriais (U) 


II. E. tucticn. The history of mii:tary 87. pping experience relative 
to biological and etiologic agents and materials cannot accurately be 
reconstructed from inception due to non-availability of supporting 
documentation. In addition to coup.,.:- :. the earliest of regulations 
issued by the U.S. Post Office, U.S. Public Health Service and commercial 
ατμών, however, military shipments were subjected to more restricted 
packaging standards to maximize transportation safety. During the inter— 
vening years, standards issued by both the military and non-military 
departments became progressively more restrictive with enphasts upon 
peckaging reliability rather than design criteria. As a result, military 
shipments have continually been performed under optimum safety ccndZtions, 
and without accident. 

Backpround. The earliest packaging regulations for etiologic agents 
were those of the U.S. Post Office in 195i which applied to "specimens 
of diseased tissues, blood, serum and cultures of pathogenic microorganisms." 
Military operating procedures for shipping biological muterials were first 
known to have been published by Fort Detrick in 1950--1951, and by the 
Department of the Army in Technical Bulletin 237 dated 6 June 1952; these 
source documents have not been loceted. It is important to ncte, however, 
that the earlier non-military regulations and standards prirarily addressec 
packaging design criteria ratier than reliabiiity factors in event of 
an in-trarsit accident or incident. Accordingly, jn 1924, Fort Detrick 
initiated a review of procedures and regujations issue¢ specifically 


for transport of infectious materials in the bieiccicsl warfare prozron. 
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This review revorte’i the results of repeated performance-type tests 
(rough handiing) using prototype packages. The favorable results obtained 
from these tests -- no package leakage -- supported the alisination of twe 
currently empicyed safety precautions: (1) nonstop military aircraft 
flights, and (2) use of a military escort vehicle and an ecconvyanying 
@contamination crack during land transport. 

Due to discovery of a leakage of experimental living poliomyelitis 
virus in a commercial! shipment on 24 May 1956 (at Washington National 


Airport), the U.S. Public Health Service on 15 March 1957 issued a Federal 


Regulation specifying packaging standards for shipment of infectious 


microorganisms exclusive of Postal Mail. This regulation is code of 
Federal Regulations Title 42, Public Health, identified as 42 CFR 72.25, 
Interstate Quarantine, Shipment of Certain Things, Etiologic Agents, 
which specified a maximum volume of 1 U.S. gallon of etiologic agent, 
Subsequently, as noted in the Federal Register of 13 May 1958, tte Civil 
Aeronatuics Board (CAB) adopted the packaging provisions of 42 CFR 72.25, 
with certain amendments, effective 25 June 1958. On 19 September 1958, 
the commercial airlines followed the Civil Aeronautics Board by accepting 
3 gallons of etiologic agent in any of the aircraft with the requirement | 
for decontaminating material between the separating containers; however, 
both the quantity and decontaminant requirement were deleted some time 
prior to 1966 for they do not appear in the current official air transport 
restricted N tariff No. 6-D. The first military directive on the 
subject published in January 1959, was Chemical Corps Safety Directive 
385-9, "Skipping Criteria for Etiologic Agents and Material." This 
regulation summarized existing regulations, formalized the packaging 
specifications previously developec and accepted under 42 CFR 72.25, 
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snc except for diagnostic specimens (la^cor»tory samples), made technical 
escort Dard tory fer ail Army shipmenis of etiological 8 althcugh 
not required by 42 CFR 72.25. 

The first severe testing of etiologic agent packaging occurred in 
fay 1961 and resulted from inquíries by the Federal Aviation sgencv and 
commercíal airlines inte the validity oí packaging reliability standards 
described in Chemical Corps Sefety Directive 385-9. A variety of crop 
tests including high altitude drops ranging to 4,000 feet at the Arny's 
Dugway Proving Ground, Utah, and other actual/simulated drop tests 
utilizing packages prescribed in the Chemical Corps Safety Directive were 
" conducted with extremely favorable results--only one container sustained 
breakage end no leakage occurred through the secondary container. Revised 
packaging standards resulting from these tests were subsequently stendard- 
ized at Fort Detrick and in 1962 recorded in Technical Mercrandum 12. In 
January 1964, U. S. Army Materiel Command issued AMCR 384-101, "Safe 
Shipping Criteria for Etiologic Agents and Biological Materials." Subse- 
quently, on 7 June 1965, Department of Agriculture (USDA) and approved 
by HEW with formal agreements between those Departments and the Department 
of Defense (DOD). The regulation approved the packages described in 
Technicai 12 and authorized use of the same principles to package amounts 
of 1 gal Ion or less. In addition it remcved the recuirement for a technical 
escort for shipnent of etiologic2l agent with 500 mi. or Less in the 
primery c^ntainer, but dono the See for escort if the total 
quantity in any one vehicle, aircraft, or other conveyance exceeded 3 
gzllons--a requirement in effect since 14 February 1963 when authorized 
by the next higher Army cormand. The military recuirement of a deconrtazir- 


ant (calcium hypochlorite) between the prinary ard secondary corteaícors 
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was removed 12 November 1969 in U.S. Army Materiel Command Supplement 

1 to AR 55-8. Analysis indicated this decontaminant caused deterioration 

of the tin container and could cause explosion under certain conditions 
during disposal of opened packages. This S also eliminated the 

use of particulate absorbent material, such as vermiculate, which when 
contaminated could be easily spread outside a broken package. Use by 

the military of larger gallonage containers received attention as early 

as 1959 when a 13 gallon seed tank adapted for use during production 

was modified for packaging agent in quantities up to 16 gallons. Other 

type containers such as a 15-gallon stainless steel keg, within a protective 
configuration, were developed and subjected to performance testing--50 

foot air drops to hard surfaces. Such containers were always shipped 

under military technical escort in military trucks and planes (or Logair) l 
due to the l-gallon perpackage limitation in the commercial airlines 
restricted articles tariff. Logair was a scheduled domestic cargo air- 
craft service provided by commercial air SE under contract to the 
U.S. Air Force and controlled by that service through Air Force Logistics 
Command’ (AFLAC) - except for technical escort personnel, no passengers ` 
were permitted on heke flights. Commercial trucks were not used for 
transport of Army shipments of etiologic agents. Authority for more than 
l-gallon shipments was obtained from the Public Health Service, after 
individual review, in accordance with a 1954 agreement concerning the 
shipment of potential biological warfare agents. Such shipments were 
approved after thorough evaluation of the containers, mode of E and 
provisions for decontamination and containment in the event of an accident, 


satisfying the USPHS that the overall hazard was less than that of commercial 


shipments in full compliance with 42CFR 72.25. 
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The development of more sophisticated biological munitions and their 
large area coverage potential, prompted development of improved packaging 
to insure safe transport by land or air. On 17 November 1964, the 
Chemical-Biological Joint Technical Coordinating Group (JTCG-CB) established 
a tri-service Ad Hoc etiologic agent shipping and handling safety 
committee to resolve attendant problems. Extensive research and study 
into developing"aircraft crash-equivalent standards" was accomplished 
including the design and designation of adequate containers for shipment 
of etiologic agent by air or land without technical escort. These and 
other containers that met prescribed velocity impact standards were later 
approved by The Surgeon General and the Public Health Service. 

Àn agreement between the Department of Health, Education and Welfare and 
the Department of Defense for shipment of etiologícal agents was formalized 
on 13 December 1965. This agreement, in addition to the other Federal require- 
ments, assured that etiologic agents/potential biological warfare agents were 
shipped only in accordance with standards approved by the U.S. Public Health 
Service and the Administrator of the Agricultural Research Service. Except 
for the possible use of packaging used to transport radioactive materials, 
only military packaging of biological/etiological material was designed and 
tested to meet extraordinary standards used by the military services for 
transportable containers of etiologic agents. The combination of these 
regulations and packaging standards was directly responsible for the success ful 
accomplishment of drii shipments without incident. No known leakage of . 
infectious or toxic biological material, or instance of a personnel 


infection occurred during a military shipment. 
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Annex K 


Human Volunteer Testing 


Authorization and Establisiment. Since World War I and the introduc- 
tion of mustard gas into miiitary inventories, the use cf chemical and biolcgical 
agenrs in open warfare hes been addressed ep a ποτα], social and tactical issue 
&c military conferences as weil as & matter for open public concern: Although 
the use of biological agents in the military arnamentarium wae not a universally 
accepted proposal, the requirement to investigate the effects of euch a weapon 
if applied η. the United States received attention at the highest leveis 
of the executive branch of the Federal government, the civilian scientific 
community and the military establishment. In the post-World War II vears 
addressing this requirement remained the responsibility of the U.S. Arny 
Chezical Corps with the collaboration of the U.S. Army Surgeon General. A 
report of the Armed Forces Medical Policy Council in 1952 noted that while 
tests with simulants had demonstratec the vulnerability of the United States tc 
biological attack, no scientific data were available to assess human vulner- 
ability to biological agents. 

This concesii ied to intensive consultation between the Chief Chemical 
Officer and the Army Surgeon General. Simultaneously, the Secretary of Defense, 
Secretary of the Army, Army Chief of Staff and the Chemical and Medical elements 
of the Army addressed the subject of research in defense against biological 
warfare utilizing human volunteers. The iocur éd νε ee provide z defense 
against piolcgical warfare was assigned to Arry Medical Services under tie 
purview of the Army Surgeon General. Although the origin of the term "Whitecoat" 


is not documented here, its use to describe proposed research invol-ing 
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volunteers is found in correspondence dating back to October 1954. "Operation 
Whitecoat" was the code name for the plan to use human volunteers in fieid 
experirents ccncerning the effects of certain biological pathogens upon humans. 
Thorough legal investigation and ethical review yielded a group of conditions 
under which volunteers could be used.in research. SCH 

8. Vcluntary consent is required. Written consent must be witnessed, and 
Signed by the individual concerned. 

b. Ne experimentation which could predictably lead to death or permanent 
disabling injury will be investigated with the use of human volunteers. 

c. Proper medical supervision and treatment capability will be immediately 
available to the subjects. 

d. Experimentation must be expected to yield fruitful results for the 
good of society, not available by other means. 

e. Experimentation should avoid all unnecessary physical and mental 
suffering. | 

f. The degree of risk taken should never exceed the importance of the 
experiment or the expectable benefits from it.. 

g. The volunteer may remove himself from the experiment at any stage if 
he feels that he has reached the limits of his physical or mental endurance. 

The above elements were incorporated in the policies and procedures for the 
use of hunan volunteers in biological warfare research published by the Are 
Chief of Staff (CS 385-30, June 1952) with approval of the Secretary of the 
Army. Further consultation between the Chief Chemical Officer and the Are 
Surgeon General led to the development of a plan for à project which would 
involve human volunteers in the first attempt to obtain dose-response data on 
Q fever. After extensive legal review and coordination with civilian advisory 


groups of both the Chief Chemical Officer and the Army Surgeon General 
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authority for this project was granted by the Acting Secretary of the Army 

on 14 January 1955. This authorization added a new dimension to the biological 
(BW) research then being conducted by the Chemical Corps at Camp Detrick, 
Maryland. For the first time, effective research leading to the development 

fo a defense against the use of microbiological agents could be scientifically 
conducted and evaluated without relying solely upon data extrapolated from 
animal studies. 

This project, known as the CD-22 program, terminated its initial research 
effort in 1956 after yielding the first scientific data of its kind, gathered 
by U.S. military investigators from experiments conducted on human volunteer 
Subjects. Areas of interest concerning the project were: the vulnerability 
of man to biological agents; prevention and treatment of BW casualties; and 
identificavion of biological agents. Information such as the minimum infectious 
dose, effectiveness of prophylactic and therapeutic measure, serologic responses 
to infection and the effects of various doses of inoculum, eventually provided 
answers to the questions contained within the research objectives. The entire 
program was monitored by the Commission on Epidemiological Survey (CES) of the 
Armed Forces Epidemiological Board (AFEB) which provided technical consultation, 
reviewed protocols, and attended some tests. 

The authorization to use volunteers, success of the two-year research 
project CD~22, the definition of responsibilities concerning research into BW 
defense and the legal requirements essential to Operation WHITECOAT culminated 
in the organization of the United States Army Medical Unit (USAMU) and its 
activation at Camp Detrick, Frederick, Maryland on 20 June 1956. USAMU was 
assigned the research responsibilities of the Army Medical Department's 


requirement to provide a defense against BW. 
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Between 1956 and 1961 the ground work for an effective, on-going recruiting 
program aimed at continuing. the supply of volunteer personnel for Project 
Waitecoat, | 

. Unit Expension rnd Progress. The first significant action to have 8 
direct bearing on USA "729 a revised Agreement on Responsibilities for the 
Conduct of Research and Development for Defense Against Biological 
Warfare, signed by the a Surgeon General and the Chief Chemical Officer 
on 21 February 1956. This document in conjunction with the policies 
of the Secretary of the Army, governed nie research responsibilities of the 
Commander, US until 1962; when revised agi-enents were signed. The revised 
agreements did not change t^e status of EW medical defense research but added 
chenicel warfare (CW) defense to the Army Medical Departments' tasked responsi- 
bilities. CW defense work was never assigned to USAMU or its successor, ὈϑΑΜΈΤΙΙ. 

During the CD-22 project, personnel concerned with research at Fort Detrick 
were assigned to WRAMC. Even though personnel were assigned to USAMU after 
its establishment, VRAMC remained ac the next higher headquarters until 1958, 
when USAMU vas assigned to the United States Army Medical Research and Develop- 
ment Command (USAMRDC). In 1963, USAMU was internally reorganized to reflect 
the unit divisional structure which remains essentially the same today. 

In August 1957, Ward 200, WRAMC, was established at USAMU to provide a 
medical treatment facility for all military personnel and to satisfy the 
requirement for an inpatient facility for conducting research studies in 
Proiect EE volunteers. By December 1957, 110 Project Whitecvoat 
volunteers were available for participation in research programs. The CES 
of the AFEB continued to monitor the overeli effort and reported directly 
to the Army Surgeon fentit. A research project, designed to identify the in- 


fectious dosages of P. tularensis crganiszs, began in FY 58 and was recorded 
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as the first research project favoiving human volunteers (WHITECOAT) per- 
formed at LS. ° 
Venezuelan Equine Encephalitis (VEE) , the second major project was con- 
ducted by USAMU in corjunction with the Allied Sciences Division, Biological 
Warfare Laboratories. Animals infected intraperitoneally showed no symptoms 
of disease except a diphasic.fever curve which was detected 24-72 hours sub- 
sequent to onset in 752 of the animais.tested. Although attenuation of the 
Trinidad strain was achieved in tissue culture, potentially hazardous re- 
actions occurred, precluding definitive prophylaxis achievement.  VEF re- 
search continued until 1962, when responsible investigators published a | 
research paper on the comparative pathology of the disease as experimentally 
introduced into various animals.. This project did not initially involve the 
use of WHITECOAT designeted volunteers. However, several profess10nal members 
of the USAMU staff actively participated as volunteers in the studies. 
During 1964, the immunizaticn requirements were reasonably established fcr 
VEE and tularemia. The research findings pertaining to VEE and tu- 
laremia vere followed with the preparation of industrial sized lots of 
immunizing vaccines against these diseases. Since that time, several 
publications have been prepared demonstrating Significant findings such as 
the effects of aerosol age on the infectivity of airborne P. tularersís, 
effects of respiratory acquired P. tularensis on blood chemistry, end the 
effects of live attenuated VEE vaccine on immune status. The use of this 
vaccine with ας risk laboratory personnel proved to be completely successful 
in preventing latoratory accuired VEE infections cf symptomatic nature. 

In 1969, USAMU was ridesignated the United States Army Medicai Lescirch 
Institute of Infectious Dizc:ses (USAMRIID) and althcugh tne mission was 


generally the sare, the motivating purpose was altered to reflect currert 
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Da policies nad strategic plans. The continuing search for chemoprophylactics 
vaccines anc inproved methods fcr their utilization was no longer structured 
to ucet the requirements for BW defense, but was directed toward the ccntroi 
of communicable diseases in man. Ia November 1969, President Nixon 8 
several major decisions concerning the use of biological weaponry, reseei ch 
end stockpiles. BW defense (the mission of USAMRIID jrrunization and pro- 
tective measures) resesrch is still authorized. This decision came approxi- 
mately at the time of the USAMRIID redesignation. USAMRIID research objectives 
aa dicte goals are oriented and planned with the reasonable expectations, 
therefore, that they will benefit the civilian community as well as fulfill 

2 military objective. 

Project WHITECOAT. The authorization to allow human volunteers to 
participate actively as research test aulíecta provided the basis for a meeting 
between Army and Seventh Day Adventist urei Officials. Preliminary plans 
were made to establish the Seventh Day Adventist (SDA): Church membership as 
a potential resource for Preject Whitecoat volunteers. This meeting in October 
1954 initiated the preject that has afforded some 2200 Seventh Day Adventists 
the opportunity to participate in continuing research at USAMRIID, and an 
' additional 800 to function as laboratory technicians, ward attendants, and at 
several other significant positions. An official statement of attitude was 
rendered by the SDA Church indicating offical approval of the project 
as n The SDA General Conference as well si the Army Surgeon General 
regarded the services rendered by the volunteers in such a light that a 
couxendatory article, published in the official ΠΠ newspaper on 3 Rovender 
1955, openly indorsed: the program by both parties. The article colorfully 


described the contribution of each "WEITECOAT" with particular reference to 


service to the country and individual staadards of fortitude. This article, 
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as coch as ery single action, influenced the theme of the conscientious 

objector volunteer mission as it reictes το USAUEIID. The SDA Profect White- 
coat volunteers have previced tie Army Medical Department with an extremely 
valuable and irreplaceable rescurce and nave performed, without qucsiion, Feyond 
the Cali-oi Duty." . 

Project Whitecoat volunteers were selected from personnel classified as 
noncombatants (formerly identified ty a I- U draft status) during their traia- 
ing at Fort Sam Houston. Twice annually, the Commander and Executive Officer, 
USAMRIID, &long with the Director, National Service Organization for the SDA 
Church, interviewed potential Project Whitecoat volunteers at Fort Sam licvston 
to select from those interested to volunteer a grcup of men to be assigned to 
the unit. Personnel were oriented as a group in order that a common understand- 
ing of the general provisions of the program vas insured. Potertial participarts 
were then interviewed individualiy to determine the compatibility cf their gu. 
of conscience and the requirements of Project Whitecoat. If an individuai 
was selected, his reassignrent orders were arnotated as “earmarked for W/C 
Project Tsc" and personnel reports were similerly modified. Cecrdization be- 


tween the Commander, USAMRIID, and the Commander, Medical Training Center “C) 


: advised the latter of the impending visit and requested permission for group 


presentation and personal interviews. 

The above procedure proved effective as long as selective service classifica- 
tion (1-A-0) was prominent date in military records and the special provisions 
of couscientious obtector status remair?d in effect. Coincident with the 
termination of the draft vas the absence of the reqvirerent to provide identifica- 
tion of conscientious objectors, since the theory attendant to a volurtee- 
military fcrce presumed unrestrícted assignment policies. The pcsition of tre 
SDA Church concerning the volunteer Army is consistent with past statements of 

ν 


attitude: A noncorhatant status must δε guaranteed their persorrei prior to 
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entry into rilitary service. To date, a three-year enlistment program as a 
"volunteer" has been approved by thc Department of the Army. This program is 
now being irpiemented by the Selective Service System and includes provisions 
for classifying all interested candidates as 1-Α-08. No Project Whitecoat re- 
crviting has been effected since the discontinuance of the draft. | E 
| During the early stages of Project Whitecoat (circa 1959) volunteers 

participated in several projects, and for the purpose of command and control 
the volunteers were assigned to the units enlisted detachment. Two huadred 
Spaces cde authorized b; the Army Surgeon General to perpetuate Project Whitecoat. 
This authorization does appear on the TPA. In that all Project Whitecost 
personnel are required to complete 91A-AIT Training, the spaces appear as three 
line items on the TDA: Ε-δ, E-4, E-3 91As. The number of volunteers required 
was reduced to 172 during 1964. Volunteer projects generally required about 
two months/year of of Whitecoat's time. During non-project intervals the 
volunteers performed mission work as laboratory technicians, ward ettendants, 
building sys tens monitors, and administrative assistants in such a manner that 
the Institute relied upon their resources for continuity and perpetuation of 
functions. 

The Department of the Army officially set forth the apecific μη 
for the conduct cf research studies in subject volunteers with the publication 
of AR 70-25 in 1962: Use of Volunteers as Subject of Research. Withdrawal 
fron any particular project and, if the individual so desires, from the entire 
program, is guaranteed upon — Desired projects are reviewed thoroughly 
by the Commender end his staff and forwarced to the Commander, USAMRDC, for 
final approval as appropriate. The required involvement of high-1cvcJ personne: 
insures the proper conduct cf experirents acrcinistered to human research test 


subjects. , 
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Of all agencies concerned about the velfare of Project Whitecoat 

volunteers, it would be reasonable to assume that the Seventh Day Adventist 
Church would head thc jist, since the cvirwheliring uajority of Project Vhite- 
coat volunteers are members of the SDA Church. Since the initial ax t i ιός 
statement rendered by the Secretery, General Conference of Seventh Day Adventists, 
the position of the SDA Church hes remained in favor of Project Whitecoat and the 
voluntary participation of Adventist inductees. Several papers and items of | 
official correspondence have originated from various levels in the SDA hierarchy . 
unequivecally supporting the research conducted at USAMRIID. In light of the: 
Adventist doctrine that prescribes the strict manner in which the huran toáy 
Should be maintained, the absence of derogatory correspondence from the SDA 
Church indicates that few complairts have been forwarded to church officials. 
Occurrences such as those reported in some periodicels would certairiy have 
had a deleterious effect on the strength of Whitecoat volunteers assigned to 
USAMRIID if any credence were given those reports. 

Sample Project Sync: Ss. The procedures used to initiate end contre] 
the experiments involving human volunteers are organized. and disseminated by 
the Secretary, Medical Division and uititately become the Standing Cperatirg 
Procedures which the Commander, USAKRIID will administer throughout the course 
of an experiment. The objective, scope, E risk, and special circun- 
stances surrounding a project are prepered by the originating division and 
Medical Division secretary £rd are SE Piferred to as the protocol of 
the prcjec*. A master bleeding schecule is included as a record of hematolog fc 
cata accumulated during thc expcrizert since variations in blood chemistry are 
iriortant in final evaluations. The protocol is reviewed and analyzed zt a 
conference attended ty the idu. Coiontirioc Lévisor, enc Eesescch Diviisis 
Cizefs to refine procedure and doter: inn tie rerentisal, foreseeable benciite 


ex, ected from the research. Onec ο protocol as eccepted by the conference 
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members and signed by the Commander, it 15 forwarded to higher headquarters 

fr final approval. A comprehensive distribution list insures maximum ut 111za- 
tion of research data and er fuplementation of the findings by the responsible 
divisions. Hter the approved protocc. i- distributed, individual vo!-:rteers 
are SE notified and interviewed. The multipurpose interview provides 

the volunteers with pertinent and required protocol information, obtains his 
corsent, completes the administration necessary for admission, and consolidates 
health nistorical € for review. A final selection process based upon 
scrutiny of individual medical hístories results in the identification of primary 
and alternete test subjects. This information is provided the Adjutant. Once 
the heaith records are screened by the EE they are returned to the 
Ward Secretary for filing. Master e alios are prepared in duplicate 
for primary and alternate test subjects and forwarded to the Clinical Laboratory, 
Pathology Division for record administration. 

On the day of admission, admission sheets are forwarded to Walter Reed 
Army Medical Center, Registrar Division. Telephonic notification of each 
primary and alternate test subject 1s provided, as the WRAMC Registrar 11 
exchange for the Registrar numbers pertaining to the test subjects. Registrar 
numbers are then forwarded to the Ward Secretary. As the admission sheets are 
returned by VRAMC, they are incorporated into € Clinical Record 

" t 
folder alcng with the admission card, consent statement, and other pertinent 
project data. 

As the project is completed, narrative summaries are prepared, signed and 
returned, along with the project charts, to the Medical Division Secretary 
who transmits a copy of tke cover sheet to the Medical Records Libr:ry, 
Registrar Diyisicn, WRAMC. Project charts, when corpleted, are filed ina 


records area, Master folders containing all project information, 
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are preperc. and reflect the names of participating volunteers, a copy of the 
protocol, rublicaftions referenced, summaries of findings by ell investigators, 
narrative summaries pertaining to cach individual and copies of infcrmation 
included 1. che Is RI ID m Report. Ail project information is Al mate y 
ο. by the Chief, Medical Division. The Secretary, Medical Division 
extracts descriptive project information from the cover sheets and transcribes 
it into the permanent, continuing list of USAMRIID research projects involving 
human vclunteers. 

Summaries and Source Docurents. A list of all studies involving N 
human voluntecrs conducted by the US Army Medical Research Institute of In- 
.fectíous Disecses (USAMRIID) and its sutecedentd USAMU and WRAMU is found at 
Table 1. The individual medical Seel of all volunteer subjects who participated 
in these studies are on file at USAMRIID as are the TOTE ὑξ the individual 
projects. 

An attempt has been made to identify all extta-maval’ contracci associate 
with the USAMRIID program since its inception, Table 2. The participaticn of 
volunteers is indicated as known. Regulations governing routine retirement and 
destruction of extra-mural contract records preclude a definitive staterent . 
on this aspect. 

All publications in the open scientific literature relating to human 
volunteer studies conducted by USAMRIID through 1972 have been listed, Table 3. 
Siuce the inception of this type of research efforts have been made to insure 
that information of value to the general scientific community be published in 
appropriate journals. 

Vaccines studies ceveloped or under study have been included in a separate 
list, Table 4. 

Source materials relatirg to each of the suzraries described abcve are on 
flle at USARIID, Fort Detrick, Marvlacd. 
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* a ADDENDUM 


Human Volunteer Recruiting Since Termination of the White Coat Program 
Since the end of the draft in 1973, no White Coat Volunteers have been 
recruited, Under the original provisions of the volunteer Army recruiting 
regulations conscientious objectors could not enlist in the US Army, thus 
making it impossible for Seventh Day Adventist/conscientious objectors to 


participate in the White Coat Program. 


In 1975 the provisions of AR 601-210 were changed to permit persons to 
enlist as Medical Research Volunteer Subject (MRVS). This program im- 
plemented by US Army Recruiting command produced six enlistees in 1975. 
During 1976 this program and direct recruitment among 91B Medical Advanced 

| Individual Training Students at Fort Sam Houston, Texas attracted 76 persons 
for the s program. Two additional volunteers have elected this progra 


during January and February 1977. 
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Q fever 1960-1974 Development cozz;letec 


Rocky Mountain spotted fever 


1972-1974, 


1969-1974 


Final development 


Chikungunya Final development 

Rift Valley fever 1963-1974 Final development Ἢ 
Western equine encephalitis 1968-1974 Intermediate development 
Eastern equine encephalitis 1967-1974 Intermediate developreat 
Staphylococcal enterotoxin B 1964-1974 Intermediate toxoid 
California encephalitiz | 1969-1974 Early development 

St. Louis encephalitis 1969-1974 . Early E EE 
O'Nong-Nyong 1969-1974 Early developuent 
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Sindbis 1971-1974 Early deve lopne at 
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Appendix I to Annex K 
CHRONCLOGICAL SUMMARY OF THE U. S. ANY CHEMICAL CORPS - 


OHIO STATE CONTRACT VOLUNTEER STUDIES 


l. Significant opposition existed to the extrapolation of data fron 
animals to man and it wes deemed necessary to obtain data by direct 
challenge of man. Therefore, by 31 July 1952, the Chemical Corps 
had issued the directive CMLRI-B-2.729.3, subject: "Use of Human 
Subjects in Razardous Tests." 


2. The first formal action regarding microbial challenee cf volunteers 
wac 26 March 1953. 


3. A plan, apparently prepared as of 9 October 1953, ior the respiratory 
challenge of man with Francisella (Pasteurella) tularensis was forwarded 


to the Secretary cf the Army on 21 pana ' 1954 and approved by him 30 
March 1954. 


4. Contract negotiations vere then initiated and culminated on 21 
January 1955 in a signed contract (D4A-18-064-CML-2655) with the Ohio 
State Research Foundation aad Dr. Samuel Sas!aw as the responsible 
physician. 


5. On 31 January 1955, Dr. A. G. Vedum was appointed Project Officer 
by the Ass't Secretary of the Army. ` 
6. Based on evidence from respiratory challenges of monkeys and guinea 
pigs, the planned respiratciy exposure of volunteers was reassessed 

and it was elected to perform aerosol challenges only if the results 
from intraderral inoculation were not prohibitive. A revised plan ard 
contract entitled "Plan for Assesement of an Agent" was sent to the 
Secretary of the Army on 1 April 1955 and approved by him 24 June 1955. 


7. Intradermal testing was completed in Cannery 1957, 
5 


8. To accomplish the respiratory phase of the contract, it was necessary, 
based cr joint egreement between TSCO and the Chief Chemical Officer, 
dated 21 February 1956, to appoint a τον cc:iract officer; on 27 

September 1957, COL Wm. D. Tigertt was designated Project Officer ia 
relief of Dr. Wedur. 


9. The results of the intracutaneous and respiratory challenges were 


reported in the open literature in 1961 and 1262. Six publications 
resulted and a copy of each is attached (Peferences 1-6). 
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Reprixtes $ pen ie echter of Internal Medicine 


Mey 170 


„Lo.. 


147, pp. M. 


Copyright 1951, ie πενίαν Medicul aut in lin 


Tularemia Vaccine 
Study 


L Intracutansous Challenge 


SAMUEL SASLAW, A. PhD. 
ur r. EIGELSBACH, PD 
BENRY E. WILSON, p. 

JORN A. PRIOR, M.D. 

AND 

SALLY CARHART, 315. 

^ A COLUBIBUS, OHIO 


n 


P 


Ep 


The frequency with which Pasteurella 
tularensis infects hunters of rabbits and 


laboratory workers studying this microor- 


ganism makes vaccination οἱ these persons 
desirable. However, the protective value of 
available nonviable vaccines is not certain. 
Studies on this point have been conducted 
by Fashay et al^ and Kadull et a? 


The ideal method of evaluating a vaccine ` 


intended for protcction of humons is to 
challenge volunteers, both vaccinated and 
nonvaccinated, with a reproducible known 
infective dose of. the disease-produciag 
agent. À study in.a small vaccinated group 
challenged by a known infective dose can 
provide more specific information in a 
shorter time than by assembling a much 


larger number in a study in which vaccinated ` 


persons are “exposed” accidentally in vary- 
ing degree or not at all. 

Pasteurella tularensis offers certain ad- 
vantages in such a critical study empioy ing 
human challenge with viable mieroorganisms. 


A broad base of preitminary experience is 


provided by accumulated data and literature 
on experimental animal and accidental hu- 
man infections. Th: specific detailed studies 
in monkeys performed i in these laboratories 
preliminary to the human studies described 
below are the subject of a separate report.“ 
The highly infectious nature of P. tularensis 
and the excellent therapeutic effect of strep- 
tomycin in terminating infection is ideal for 
study of experimental infection in volun- 
teers. 

The purpose of this study was to compare 
the response of nonvaccinated and vaccinated 
men challenged with a carefully controlied 
known smali nu:cber of P. tularensis or- 
ganisms, administered intracutaneouslv. 


Materials and Methods 


“elur*cers were inr. ates ef the Chio State Pesi- 
tentiary, 21 to 35 years oi ace. Those acee ↄ:ed 
for the project were required to pass a rigid 


Submitted for publication May 28. 1960. 
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demonstrated that man can readily be in- 


. fected by intracutaneous inoculation with 
. "approximately 10 Pasteurella tularensis or- 
: ganisms (SCHU S4 strain).! Prior vaccina- 


tion. with killed Foshay vaccine did not 
prevent local lesions, but did reduce the .in- 
cidence of systemic manifestations of infec- 
tion. Review of accidental laboratory infec- 
tion indicates that the respiratory route may 


Serve as a portal o£ entry. Experimental res- 


piratory infections caa easily be induced in 
both vaccinated and nonvaccinated monkeys, 
and response to therapy is grod. a This pres- 


Submitted for publication Aug. 9, 1960. 

From the Department of Medicine, College of 
Medicine, Ohio State University, Colümtbus, Ohio. 
This stuly was supported umler Contract with 
the U.S. Anny CmiC, Fort Detrick, Frederick, 
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Previous studies from these laboratories ` 


ent report describes the response to res- 


piratory challenge with P. tularensis of 


nonvaccinated voluntcers and of volunteers 
who received either killed vaccine or a viable: 
attenuated vaccine. 


Materials and Methods 


Volunteers were inmates of the Ohio State 
Penitentiary, 21 to 33 years of age. Criteria for 
selection and conditions of volunteering ΤῈ been 
described.* 

Vaccination with Foshay killed 9 vac- 
cine was conducted as previously described.: 
viable vaccine was administered by the’ multiple 
puncture technique (150) through a drop of re- 
hydrated lyophilized vaccine in a 5 to 10 mm. area 
on the outer aspect of the ether-cleansed upper 
arm. The vaccine contained. 110° viable or- 
zanisns per milliliter atal was prepared bv one of 
us (H T. E) from the more immunozenic of 2 
variants isolated at Fort Detrick in 1956 from 
a Soviet preparation! 
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STUDIES WITH TULAREMIA VACCINES IN VOLUNTEERS* 


πι. SEROLOGIC ASPECTS FOLLOWING INTRACUTANEOUS OR RESPIRATORY CHALLENCE 


IN BOTH VACCINATED AND NONVACCINATED VOLUNTEERS 


By SAMUEL SASLAW, M. D., Pu.D. 


PROFESSOR OF MEDICINE AND BACTERIOLOGY 


AND 


. SaLLY Canganr, XI. S. 


RESEARCH ASSISTANT 


( From the Department of Medicine, Ohio State University College of Medicine, 
Columbus, Ohio) 


Previous reports from this laboratory 
have described the clinical aspects of 
tularemia infection in both vacciaated 
and nonvaccinated volunteers follow- 
ing intracutancous! and respiratory 
challenge. These studies offered an ex- 
cellent opportunity to compare the 
serial antibody responses following vac- 
cination with killed or viable attenu- 
ated vaccine as well as the serologic 
picture in nonvaccinated and vacci- 
nated volunteers challenged bv either 
the cutaneous or respiratory route. It 
is the purpose of this report to describe 
the serologic aspects ot experimental 
tularemia in man. 


Materials and Methods. Foshay killed 
(phenolized) vaccine and the viable attenu- 
ated vaccine were administered as previously 
descriced (Saslaw οἱ alte"). C'ia. engc wii. 


P. tularensis (Schu S4 strain) by both the 
cutaneous* and respiratory? route in both 
nonvaccinated and vaccinated volunteers has 
also been described. 

sERCM. blood was collected in ste rue tudes 
from volunteers at weekly intervals fotos ia 
vaccination and at biweekly intervals after 
challenge. Serum obtained from these spec i- 
mens was stored at — 20 C. 

BACTERIAL AGGLUTINATION TEST. To each 
0.5 ml. of serum dilutions, 0.5 ml. of for'aalin- 
killed bacterial suspension (approximately 
3 x 10" organisms) was added, and the tests 
incubated overnight in a 37° C. water beth 
before reading. Titers were recorded as the 
highest dilution showing at Last 2+ aggiu- 
tination. 

HEMAGCLUTINATION TEST. These tests were 
performed as described by Alexunder, Wright 
and Baldwint and Wrieht and Feimbery®. 
In bricf. washed human wpe “O” red viead 
cells were sensitized by incubation with P. 
tularensis poiyseccharide?, washed and then 
0.5 ui. added to 0.5 ul of ceram ciutas 


This study was supported under Contract with the U.S. Army CmIC, Fort Derick, 


Frederick, Maryland. 


tKindly supplicd by Dr. P. S. Nichoies, Utah University. 
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STUDIES WITH TULAREMIA VACCINES IN VOLUNTEERS* 


IV. BRUCELLA AGGLUTININS IN VACCINATED AND NONVACCINATED 
VOLUNTEERS CHALLENGED WITH PASTEURELLA TULARENSLS 


By SAMUEL SasLAw, M. D., Pu. D. 
PROFESSOR OF MEDICINE AND cACTERIOLOGY, OHIO STATE UNIVERSITY COLLEGE OF 
MEDICINE; CHIEF, INFECTIOUS DISEASE SERVICE, UNIVERSITY HOSPITAL 


5 AND 


Ἡλκοιο N. Caauisie, PH. D. 
ASSOCIATE DIRECTOR, INFECTIOUS DISEASE LABORATORY, UNIVERSITY HOSPITAL 


(From the Department of Medicine, Ohio State University College of Medicine, 
Columbus, Ohio) 


Previous studies from this labora- 
have been concerned with the 
clinical*!? and serologic! aspects of 
experimental tularemia in vaccinated 
and nonvaccinated volunteers follow- 
ing intracutaneous or respiratorv chal- 
lenge. These studies provided a unique 
ity to investigate the occur- 
rence of brucella agglutinins in tulare- 
mia under controlled conditions. Var- 
ious workers (Eisele!, Feinberg and 
Wright®, Foshay?, Francis“, Francis and 
Evans, Poston and Smiths, Stanfield, 
Taylor and Morgan!?) have shown that 
patients with naturally acquired tulare- 
mia can exhibit agglutinins for brucella 
species, but there is not general agree- 
ment as to the frequency with which 
this serologic cross reaction occurs and 
its importance from the diagnostic 
int. The present report is con- 
cerned with brucella agglutinin forma- 
tion in 98 vaccinated and nonvaccinated 
subjects challenged by the intracuta- 
neous or respiratory route with viru- 
lent P. tularensis. Ancillary studies in 
rabbits immunized with killed P. 
tularensis also will be presented. 


Materials and Methods. Volunteers τε- 


ceived either Foshay killed (pherolized) 


vaccine or viable attenuated vaccine by meth- 
ods described previously9.19, Procedures used 
for intracutaneous and respiratory challenge 
have also been discussed in our earlier re- 
ports?.19, Brucella tube agglutination tests 
were carried out by standard methods 
(Spink et al.12). Tube entigen was obtained 
from the Bureau of Animal Industry, Belts- 
ville, Maryland. ED 

Formalin - killed suspension of P. tularensis, - 
Strains 38, Schu 5-4, 425, 503 and the viabie | 
vaccine strain were used to immunize 3, 3, 
3, 2 and 4 rabbits. respectively. All strains 
were grown on GCBA medium (BBL) for 
72 hours, harvested in physiologic saline con- 
taining 0.5% formalin, and ailowed to remain 
at 4° C. for 24 hours. After appropriate 
sterility tests had been completed, the sus- 
pensions were washed 3 times with sterile 
saline and resuspended in a concentration 
which, when diluted 1:10, was equivalent in 
opacity to MacFarland tube No. 2. Each 
rabbit was injected intravenously with 0.5, 
10, 1.0 and 1.0 ml. on 4 consecutive days. 
respectively. Blood samples were obtained 
from the margina! ear yein vefore immuniza- 
tion and at weekly intervals thereafter. At 
7 and 11 weeks after the first immunization, 
each rabbit received an intravenous booster 
injection of 0.5 ml. of the same suspension 
used originally. Curves of antibcdy produc- 
tion and decline were established in each 
rabbit by three serologic tests: P. trlarensis 
bacterial agglutination and polysaccharide 
hemagglutination, and Bruce‘! abortus bac- 
terial agglutination. Procedures used in per- 


*This study was supported under Gontract with the U.S. Army CmlC, Fort Detrick, 


Frederick, Maryland. 


{Kindly supplicd by Dr. Henry T. Eigelsbach. 
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STUDIES WITH TULAREMIA VACCINES IN VOLUNTEERS ° 
V. IMMUNODIFFUSION STUDIES WITH PASTEURELLA TULARENSIS 
ANTIGEN-HUMAN ANTIBODY SYSTEMS 


By SAMUEL SASL AW, M. D., Pu. D. 
PROFESSOR OF MEDICINE AND MICROBIOLOGY, OHIO STATE UNIVERSITY COLLEGE OF 
MEDICINE; CHIEF, INFECTIOUS DISEASE SERVICE, UNIVERSITY HOSPITAL 


Ἡλλκοιο N. Cant, Px. D. 
RESEARCH ASSOCIATE, DIVISION OF INFECTIOUS DISEASES, UNIVERSITY HOSPITAL 


AND 


Verma HiNcHUrrE, Β.Α. 
RESEARCH ASSISTANT, DIVISION OF INFECTIOUS DISEASES, UNIVERSITY HOSPITAL 


` (From the Department of Medicine, Ohio State University College of Medicine, 
. Columbus, Ohio) . 


from this labora- 

the clinical and sero- 
of tularemia in vaccinated 
and nonvaccinated volunteers follow- 
ing intracutaneous or respiratory chal- 
lenge with Pastcurella tularensis. It 
was impossible to predict, from bac- 


Previous 
tory descri 


terial agglutination or hemagglutina-. 


tion tests, whether or not an individual 
would become ill after challenge. The 
possibility was considered that qualita- 
tive characterization of pre-chailenge 
sera with immunodiffusion tests might 


relate a particular antibody component : 


to ο. The present report de- 
scribes application of the Ouchterlony? 
double diffusion technique iu experi- 
mental tularemia in volunteers. Pre- 
liminary studies of P. tularensis antigen- 
rabbit antibody systems are ucscrived 
separately (Carlisle, Hinchliffe and 
Saslaw! ). 

Materials and Methods. Volunteers received 
either Foshay killed (phenolized) or viable 
attenuated vaccine by methods described pre- 
viously (Saslaw et al.. 7). Challenge with P. 
tularensis (SCHU S4 strain) by both the 
cutaneous® and respiratory? route in boih 


vaccinated and σωμα volunteers has 
also been described. Immunodiffusion test 
antigens were Ὧν sonic vibration 


prepared b: 
. (Carlisle, Hinchliffe and Saslaw!) of suspen- 


sions οἱ P. tularensis, streins 38, SCHU S4. 
and the viable vaccine strain (LV).t Since 


preliminary studies (Carlisle, Hinchtiffe and 


Saslaw}) showed no significant quaiitative or 
quantitative differences in these antigens, 
strain 38 was used except where indicated. 
Details of preparation of sonic - vibrated anti- 
gens and performance of agar diffusion tests 
have been described (Carlisle, Hinchliffe and 
Saslaw! ). 


Results. PRECIPITIN LINE RESPONSE 
AFTER VACCINATION. After Foshav vac- 
cination, precipitins were detected in 
sera of only 11 of 40 (27.57) volunteers. 
As shown in Table 1, precipitins ap- 
peared far less frequently. and later 
mean. 15 days) than significantly ele- 


. vated titer rises in either bacterial ag- 


giutination (mean. 9 davs) or hemag- 
glutination (mean, 5 davs) tests. 
Some degree of correlation was ob- 
served between - precipitin line re- 
sponse and peak hacteriai agclutina- 
tion titers (Table 2). For example, no 
precipitins were detected in 10 sera 


This study was supported under Contract with the U.S. Army CmlC. Fort Detrick, 


Fredcrick, Maryland. 5 
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Studies with Tularemia Vaccines i in Volunteers.* VT. Assessment ot Role 
of Properdin in Resistance. (27592) 


Ἡλποιυ N. CARLISLE AND SAMUEL SASLAW 


De hart ment of Medicine, Ohio State Unive 


Recently there has been resurgence of in- 


teres iu nenspeciſ:c resistance to infection 
(1). The τοῖς of properdin in resistance to 
infectious disease is not clear(2). Previous 
Studies from this iaboratory(3-7) have been 


*Supported under contract with U. S. Army 


Laut, Fost Detrick, Md. 


ol experimental tularemia in va 


rsity, Columbus 


concerned with clinical and serolegic aspects 
ccinated and 
nen- vaccinated volunteers after intracutane- 
ous or respiratory challenge. Both Foshay 
killed (phenolized) and viable attenuated 
vaccine stimulated production of antibodies, 
but there was no correlation between inci- 
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Demilitarization 


Policy Directives. Beginning in March 1969, at the President's 
direction, the National Security Council conducted a major review of 
United States poiicy concerning biological warfare. Government 
agencies participating in the review were: Department of State, 

l Department of Defense, Arms Control and Disarmament Agency and the 
Office of Science and Technology. Comments were also received from 
the scientific community and evaluated by the President's Scientific 
Advisory Committee. 

Pending the outcome of this study, Department of Army directed 
immediate cessation of all production of toxins and biological agents 
and filling of dissemination devices with these agents on 15 August 


1 
1969...’ 


On 25 November 1969, the President issued an announcement of 
US policy regarding bioiogical warfare which inciuded the following: 

(1) The US shall renounce the use of lethal biological agents and 
weapons and other methods of biological warfare. 

(2) The US will confine its biological —ÀÓÀ to defensive measures 
such as immunization and safety measures. 

(3) The Department of Defense will prepare recommendations for the 
dissogal of existing stocks of bacteriological weapons. 


On 14 February 1970, a White House announcement extended tne policy 


to military programs involving toxins whether produced by biological 
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means or chemical synthesis and directed the destruction of toxin 
weapons and stocks which were not required fcr defensive research 
program . 

Planning and Project Approval, General guidelines for preparation 
of demilitarization plans were provided to Ft. Detrick by Headquarters 
. US Army Munitions Command on 12 November 1969, The guidelines involved: 

(1) Absolute adherence to safety and control procedures with no 
GER for time or cost. | 

(2) Verification of the efficacy of the detoxification procedures. 

(3) Strict accountability procedures for demilitarized items. 

(4) Preparation of a risk analysis defining degree of risk for 
éach step and for the total operation. 

(5) Preparation of detailed step-by-step operation procedures, 
production plans, security plans, reporting procedures, inspection’, 
and managerial control programs for the entire operation.. 

(6) Maximum . provided to operating personnel and absolute 
assurance that agent released from any possible accident during the 
demilitarization will be totally contained. 

(7) All aspects of the operation to be justifiable from a personnel 
safety, security and community safeguard standpoint, with 80 οίνου 
hard data to be incontrovertible in the event the procedures, facilities 
and concepts of operation are challenged in an objective evaluation 
of the program. 

Demilitarization plans were prepared for ali BW stockpiles of 
antipersonnel and anticrop agents at four locations: Pine Bluff Arsenai, 


AR, (antipersonnel materiel); and Rocky Mountain Arsenal, CC, 


v. 
ν 
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Beale Air Force Base, CA, amâ Ft. Detrick, MD (anticrop materiei), 
Test quantities of BW agents and munitions were also destroyed at 
Ft. Detrick and at Dugway Proving Ground accordíng to procedures 
approved vy the Army Materiel Command, Enough material was retained 
to support approved defensive R&D programs. 

The four major demiiitariczation plans were evaluated first by an 
Ad Hoc Committee of Army experts including representatives of the | 
Armed Services Explosives Safety Board and the Air Force Armament 
Laboratory. The plans and 8 environnental impact statenents 
(EIS) were reviewed by officials of the US Department of Health, Education 
and Welfare, US Department of Interior, US Department of Agriculture, 
Environmental Protection Agency and appropriate state and local 
officials. The EIS were filed with the President's Council on Environ- 
mental Quality e 

Demilitarization of Antipersonnel Materiel. Between 10 May 1971 
and 1 May 1972, the stockpile of antipersonnel BW agents and See 
. was destroyed at the Directorate of Biological Operations (DBO) 


located at Pine Bluff Arsenal. 


The disposal operaticn was preceded by a complete, replicated 
inventory and a series cf special experimental and engineering studies 
necessary to establish or verify plant procedures. A separate veri- 
fication office was established to provide overall accountability 
of each item or material as it proceeded through the destruction process. 


Independent observers were appointed from HEW and USDA to follow the 
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entire program to advise on matters relating to their areas of responsi- 
bility. The Center for Disease Control (CDC) was employed to independently 
test all samples submitted (of destroyed agent material residues from DBO) 
to certify as to the non-pathogenicity of these samples. Extensive press 
coverage was provided through a constant series of briefings, news releases, 
closed cricuit TV, and tours of non-contaminated areas throughout the f 
operation. Detailed SOPs were prepared and approved by the Army Ad Hoc 
Committee; and prior to starting any operation, all personnel were thoroughly 
trained in the job to be done, | 

Deni Titarieation operations began on 10 May 1971. The procedures used 
for destruction varies with the item. Munitions containing either botulinum 
toxin or shellfish poison were smelted in a deactivation furnace at 2000°F . 
Agent materials such as dry Bacillus anthracis spores were removed from 
munitions, mixed with 2 percent caustic solution and heated for three hours 
at 280°F. The components of these munitions were also smelted at 20000. 
Larger munitions, were emptied and their agent fill were slurried in caustic 
solution and sterilized at 280°F for three hours. Bulk agents were handled 
in a similar manner. | 

Residues from the agent destruction operations were neutralized, 
innoculated with a non-pathogenic culture derived from soil, ríver water, 
and sewage and allowed to biodegrade to reduce BOD. After biodegradation, 
the solutions were sterilized again at 280°F for three hours, verified 
sterile by independent ο pee teur Load at 210 to 250°F and 


discharged to a package sewage unit for a second biodegradation. 


F 
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Discharge from this unit wen collected in an evaporation bed for drying 
and eventual disking into the soil. 

Cans, containers, munition components and packaging were destroyed 
by various means including cutting ari rushing, incineration and 
smelting at 2000°F. All metallic residues were collected, accounted 
for, verified free of agent after sterilization and placed in a sanitary 
land fill at Pine Bluff Arsenal. Unused hardware, munitions, components 
and packaging materials were destroyed and disposed of by the same 
procedures. 

Following the complete disposal and certification of the BW stock- 
pile, all facilities in the biological complex were thoroughly cleaned 
and decontaminated using Procedures. controls and certification necessary 
ὃς provide incontrovertible data that non-immunized personnel could 
utilize any and all parts of the complex for any purpose. All agent 
contaminated akedi were washed; —— and apparatus were disassembled; 
ductwork and piping galleries were opened and the entire area was subjected . 
to gaseous torualdehyde for 16 hours. Process systems throughout the 
plant and laboratory areas were sterilized by steam at 250°F for three 
hours. Biological test tabs of heat resistant spores, distributed | 
throughout the system prior to the start of decontamination, were 
examined afterwards for viable spores as a positive check on the 
completeness of Geo bat Pon. 

On 1 May 1972, the DBO facility was turned ος to the Food and 
Drug Administration, Department of Health, Education and Welfare as 
the National Center for Toxicological Research. All biological material 
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hed been completely desiroyce and tic production facilities decon- 
tarinated without a singic bioivgsca! agent infection exposure of the 
staff at a total cost of $10,830,600. 

Demilitarization of Anti-Crop Materiel. At the time of the 
President's ban on BW, two eg biological agents existed in the 
stockpile: urediospores of agent TX, the casual agent of wheat 
stem rust, and spores of agent LX, the causal agent of rice blast. 
The TX stockpile was stored at Beale Air Force Base, and at Rocky 
Mountain Arsenal. LX was stored only at Ft. Detrick. The planning, 
approval and execution of the disposal operations for all three sites 
as well as the processes employed were practically identical. 

Beale Air Force Base Operations. P Destruction of TX at Beale 
Air Force Rase, California, was planned and accomplished by the Special 


Projects Division of Rocky Mountain Arsenal assisted by Ft. Detrick 


personnel. Project planning, operational procedures and review by the 


Ad Hoc Committee and the staffing and approval of the final plan and EIS 
were comparable to those involved in the Pine Bluff Arsenal demilitari- 
zation program. 

Disposal operations at BAFB required modification of an existing 
building on land leased by the Army to ensure total containment of the 
agent during operations. Process equipment was designed, installed 


and thoroughly tested. 
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Preceding the operation wus ar extensive series of laboratory and 
engineering studies to verify tecnniques for destroying the agent and 
decontaminating the facility. As in the case with Pine Bluff Arsenal 
Get a control and verification system was developed to record the 
satire operation including movement of material, laboratory assays and 
disposal operations to assure credibility of the program. Independent 
observers, with free access to all disposal activities and records at 
BAFB were appointed from the US Department of Agriculture and the State 
of California. . 

The denilicariration operation was a six step process: 

(1) Verification of the viability of the TX stock by incubation 
of random samples to determine percent daratustion: 

(2) Inactivation of the material by exposure to carboxide gas (102 
ethylene oxide - 902 co.) once a day for five successive days. 

(3) Certification of inactivation to the minimum level of 99.9642 by 
incubating S samples. | 

(4) Incineration of the inactivated spores in a 4 stage hearth 
incinerator at 16005 - 20007F followed by fumigation of the residual ash 
. with paraformaldehyde. | l 

(5) Verification of destruction by mícroscopic examination of the 
ash for the presence of spores and by chemica: analysis. 

(6) Disposal of the ib in an approved area by disking into the. soil. 
to a depth of six inches and planting the area with a cover crop or 


millet. 
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Foliowing the TX disposil operation, aii equipment, trash, air 
filters, empty drums and ash residue vere decontaminated by fumigation 
with paraformaldehyde. Effectiveness of facility decontamination was 
verified with BG strip indicators. The land and buildings were 
‘returned to the Air Force. Some — items were disposed of by 
the BAFB Property Officer and non-reuseable materials were placed in a 
BAFB sanitary landfill. Remaining equipment, trash and empty drums 
were shipped to Rocky Mountain Arsenal for disposal. 

The demil operation at BAFB was completed on 10 Ma-ch 1972 at a 
cost of $498,153. 

Rocky Mountain Arsenal Operation. Rocky Mountain Arsenal was 
nearly identical to the BAFB demilitarization project. The RMA Special 
Projects Division, aided by Ft. Detrick personnel, was responsible for 
planning and conducting the operation. Detailed plans and procedures, 
were reviewed by the Army Ad Hoc Committee, and the final plan and EIS 
were staffed through the same Federal agencies and the State of Colorado. 
Preliminary το studies used to support BAFB operations also 
supported the RMA project. Safety and security precautions, independent 
observation from the Department of Agriculture and State of Colorado, 
and verification procedures were essentially identical te the BAFB 
project. 

The RMA demilitarization facility was housed in an existing two 
οσο brick and tile building modified to provide total containment of 


TX spores. The RMA’ TX stock was about 25 times the size of the BAFB stock; 
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therefore the process equipment was larger although practically 
identical in design, and the operation was longer and more costly. 
The demilítarization process was identical at that used at BAFB. 

TX cewilitarization at RMA began on 2 August 1971 with an assay 
of agent viability. Operations were suspended shortly thereafter 
for equipment and building alterations. Operations were resumed on 
18 January 1972 and disking of residual ash into the soil at RMA was 
completed on 11 January 1973. The facility and equipment were decon- 
taminated and certified by 4 November 1972. Equipment was turned over 
to the RMA property officer or discarded. Drums, filters and trash 
^ were incinerated at 1000°F then buried in an RMA landfill. The total 
TX disposal operation at RMA was completed by 15 February 1973 at a 


total cost of $2.41 million. 


Ft. Detrick Operations. Planning, approval and execution of the 


LX demilitarization project at Ft. Detrick was accomplished similarly to 


the TX operation under the dírection of the Ft. Detrick staff. Detailed 
plans, based on approved SOPs, were prepared and reviewed by the Army 
Ad Hoc Committee: The final plan and the EIS were reviewed by Federal, 
State and local officials as in previous cases. Independent obser- 
vation and certification of the operation was provided by US Department 


of Agriculture and State of Maryland officials. 
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The demilitarizetion was accomlisiec in existing total containment 
facilities at Ft. Detrick, so the operation enjeved the exceptional 
effluent treatment measures and safety and security controls employed 
for BW agent research and development. Incineration equipment was 
procured and installed and some modifications of the building were required 
to provide personnel change facilities. 

The LX demilitarization program was based on extensive laboratory 
and pilot testing and engineering analysis to establish design and 
operating parameters, to verify analysis and control p-ocedures, and 
to check plant decontaminetion and agent containment methods. Prior 
to initiating demilitarization operations, the LX stock was carefully 
recorded and analyzed as in the other BW demilitarization operations. 

The destruction operation was a six-step process similar to the TX 
demilitarization: 

(1) LX lots were sampled and assayed to establish viability. 

(2) Containers of LX spores were inactivated with carboxide gas 
(10%) ethylene oxide and 9CX carbon chloride) in a pressurized gas 
chamber at 18 psig for twenty hours followed by a second exposure 
for 24 hours. Initial attempts to deactivate with a single 20 hour 
treatment did not produce the desired destruction level of 99.9437 
at the 99.5% confidence level. In fact, four lots required additiona! 
treatment for as long as 71 hours. 

(3) Inactivation was cere eied by sampling and assay to measure the 


residual viability. 
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(4) Inactive spores were incinerated in a dual chamber, gas 
fired furnace operating at 1200-1500. 

(5) The resulting ash was crushed, sampied and analyzed microscopically 
and chemically to verify the absence of spores. l | 
(6) Certified ash was then disced into the soil at an approved 
disposal site at Fort Detrick and the area was seeded with a cover crop 

of orchard grass. 

The residual stcrage drums were incinerated in the furnace for 
10 minutes, removed and sterilized at 250°F for 2 hours, crushed and 
buried in an approved landfill. Ail combustible material was inciner- 
ated at 1000°F. The biological safety cabinets were chemically decon- 
taminated and the entire building was decontaminated with paraformal- 
dehyde and certified using bíological test strips. The building was 
vacated oa 31 March 1973. 

The total LX stock was destroyed between 17 January and 18 May 1972 
at & cost of $990,000, Ash disposal was completed on 16 March 1973 


signifying the end of the program. 


1611 


